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The ** xemingtou”? Are- poLight System, 

The somewhat extended experie ce with 
the arc-system of electric ligh'ing has led, as 
there was every rea-on to believe it would, 
to many and various improvements, and of 
these improved systems it may 
said without the fear of contradiction that 
the ‘‘Remington” is one. 

In the ‘‘ Remington ” we have a system of 
arc lighting adapted to practical illumina- 


tion being devixed with a view to making it | 


suitable for general use. 

By a practical system is meant one which 
combines cheapness of construction, relia- 
bility, and efficiency with simplicity. 

To begin with, the dynamo is of simple 
construction, works smoothly and noiseless- 
ly with little heat and spark at the commu- 
tator. One of the principal, and indeed 
one of the most important features of this 
system is the adoption for the first time, we 
believe, of the repelling instead of the at- 
tracting force of maznetism, for the purpose 
of regulating the feeding of the carbon 
points in the lamps. This, as may readily 
be perceived, considerably augments the 
contrelling influence of the derived or sec- 
ondary circuit, the function of which is to 
maintain all the lamps of a series uniform, 
and has also the power, at the time of feed- 
ing, to arrest the downward movement of 
the upper or positive carbon before actual 
contact with the lower, and thus does away 
with that sputtering and flickering which is 
so unpleasant to the ear and troublesome to 
the eye. 

Another feature of this system, and one 
which cannot fail to commend itself, is the 
interchangeableness of the parts which re- 
duces whatever cost of repair there may be 
to a minimum, saves the trouble and ex- 
pense of removing the apparatus to the fac- 
tory in order to have its defective pieces re- 
fitted or renewed. 

Practical electricians were employed by 
the ‘‘ Remington Electric Light Company” 
to experiment with the arc-lizht as gener- 
ally used, in order to find a means of cor- 
recting its imperfections, and, as will be ad- 
mitted by the unprejudiced, they have ad- 
mirably succeeded in effecting this object. 

We illustrate herewith the twenty-light 
dynamo machine and the new perfected 
double carbon lamp without globe, of the 
“Remington Electric Light Company.” 

a eee oe 
Carbons for Are Lights, 

Carbons for are lights are formed, says a 
well-informed writer, by thoroughly incor- 
porating a mixture of finely-divided carbon- 
aceous materials, such as the purer forms of 
coke, or gas retort carbon with some liquid 
subs'ance, such as oil, tar or sugar syrup, 
that, when subjected to a high temperature, 
is capable of being carbonized. The finely- 
divided ingredients are thoroughly mixed 
and made into a stiff paste with the carbon- 
izable liquid, and then forced by heavy 
hydraulic pressure through circular apertures 
im plates. The continuous cylindrical rods thus 
obtained are cut into suitable lengths, care- 
fully dried and then heated to incandescence 
in ovens while out of contact with air. By 
this process the carbonizable liquids are re- 
duced to a carbon, which thoroughly binds 
together the various ingredients. _ Experi- 


safely be | 


| . 
ence has shown that the higher the t-mpera- 


ture and the greater the length of time dur- 
ing which the carbons are subjected to the 
baking process, the greater their hardness 


‘and the higher their electrical condu-tivity. ! 


In order to insure freedom from slight 
porosity, in most cases the carbons are sub- 
| jected to a re-baking. After removal from 
| the oven, they are soaked in strong syrup, 
| and again placed in the oven and heated to 
incandescence as befcre. 

—— > 





International Exhibition to be Opened in 
London iu May. 

It is officially announced, through the 
British consulate, that an International In- 
ventions Exhibition will be held in London 
in 1885. 

It will be held under the patronage of the 
Queeu, the presidency of the Prince of 
Wales, and the management of an executive 
council composed of eminent Englishmen. 

It will be opened in May, at the Royal 
Horticultural Gardens, South Kensington, 
and will remain open until the end of the 
year. 

In order that American inventions may oc- 
cupy a prominent place in this universal ex- 
hibition, the latest date for receiying appli- 
cations for space has been extended to De- 
cember 31, 1884. 
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The exhibition will consist of two grand 
divisions, each of which will be subdivided 
into groups and classes. The first division, 
devoted to numerations, will embrace appa- 
ratus, appliances, processes, and products 
invented or brought into use since 1862, when 
the great World’s Fair was held in the Crys 
tal Palace. 

The object of this collection is to show the 
progress that has b-en made during the last 
quarter of a century in the application of 
scientific discoveries to the purposes of daily 
life. There is ample scope for the display of 
American ingenuity, as exhibits will not be 
limited 10 important mechanical appliances 
and the utilization of natural products, but 
will also include Yankee notions of all de- 
scriptions. 

The second division will be devoted to 
music in all its branches, chiefly musical in- 
struments invented since the beginning of 
the present century. 
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musical instruments, and of pictures repre- 
senting musical subjects, will form an inci- 
dental feature of this exhibit. Medals in 
gold, silver and bronze, and diplomas of 
honor, will be awarded on the recommenda- 
tion of juries. 

Although the exhibition will not be open 
until May, the intervening months will be 
fully occupied with the necessary prepara- 
tions by the managers and exhibitors. The 
allotment of space is one of the first essen- 
tials, and for this, notwithstanding the ex- 
tension, the time is limited. 

Acting in the spirit of international comity 
and of the wishes of his Government, the 
British consul in New York expresses the 
desire that inventors, manufacturers and 
others throughout the United States will im- 
mediately make application for the space 
they require in the exhibition buildings. 

Blank forms for such application, together 


| 
be made for -pace. 





exhibivois, will be forwarded free to all per 
sons applying to Mr. J. Pierrepont Edwards, 
British (onsul, New York. No charge will 
The commissi.n to be ap- 
pointed by the President of the United States 
will represent the interests of American ex- 


hibitors. 
———_egpeo——_—— 


A Scientific Library. 

Professor Graham Bell had purchased from 
the heirs of the late Professor Henry the li- 
brary of the deceased scientist. One of the 
terms of the sale was that the library should 
be kept intact, and as most of the works are 
old and rare it is considered a valuable 
acquisition by Professor Bell. There are 
about two thousand volumes in the collec- 
tion, fully one-third of which treat of elec- 
tricity, and many of them contain marginal 
notes in the handwriting of Professor Henry. 
One book on its last page contained the fol- 
lowing commentary : ‘ After a careful read- 
ing of this book I am inglined to beheve 
that it is rather a negative contribution to 
science.” 

An octagonal room on the west side of the 
top floor of Professer Bell’s residence has 
been selected for the accommodation of the 
Henry library, the room being finished in 
ash, while the bookcases are of oak, hand- 
somely carved. An alcove, which com- 
mands an unobstructed view of Scott Statue 
and Massachusetts Avenue, looking: west, 
will be utilized for placing in position a bust 
of Henry, and over the fireplace of the octa- 
gon room a life-sized painting of the great 
scientist will be displayed. 

It would be difficult to imagine a cosier 
room, and when the frescoing of the ceiling 
and walls is completed, Professor Bell will 
have a private library second to none in the 
United States, at least so far as scientific 
works are concerned. A portierre separates 
his private library, containing upwards of 
a thousand volumes, from the Henry room, 
and conveniently near is the experimental 
apartment, which contains one of the finest 
galvanometers, made especially for Professor 
Bell by a Boston firm. It is in these rooms 
that Professor Bell carries on his business af- 
fairs, receives and answers correspondence 
and attends to the numerous details which 
make up his busy life. His laboratory is sit- 
uated on Connecticut Avenue where he 
spends several hours daily, and frequently 
all night when an interesting subject is un- 
der examination. 

At present Professor Bell is very much in- 
terested in a plan for the education of deaf 
mutes, and daily, from 11:30 a.M. tol P.M., 
he may be found at 1,234 Sixteenth Street, 
superintending the instruction of a class of 
five deaf children. Particular attention is 
paid to vocal physiology and the mechanism 
of speech, and in order that the pupils may 
be further in-tructed at home, classes for 
parents have been formed. which are lec- 
tured to by Professor Bell. This school is 
altogether experimental, and the system em- 
ployed by Professor Bell is entitled, ‘‘ Line 
Writing, by a Modified Form of Visible 
Speech.” All the senses of the pupils are 
employed, those of touch and sight being 
particularly appealed to, and thus far the 
most gratifying results have been ob- 
tained. 











HLECTRICAT RHVIHW. 


|Deeember 6, 1884 














Progress of Gen, Abbot’s Investigations 
on Submarine Mines, 


The annual report of the Chief of Engi- 
neers, U. 8. A., for 1884, contains the follow- 
ing extracts from Gen. Abbot’s report on the 
progress made by him in his investigations 
on submarine mines : 

In the matter of new explosives, consider- 
able progress has been made. After much 
difficulty and delay, a ton of explosive gela- 
tine (without camphor) has been received 
from Nobel’s Explosive Company, Limited, 
of Glasgow; and the experiments to compare 
it with the camphorated sample of home 
manufacture formerly tested, and to accu 
rately determine its fitness for the torpedo 
service, are now in progress. They already 
indicate that, in explosive intensity of action 
under water, the uncamphorated materi! is 
decidedly the stronger, and, indeed, is the 
strongest explosive ever tested at Willets 
Point. At the request of the Chief of Ord- 
nance, a sample was transferred to that 
department for trial in shell-firing from can. 
non at the proving ground at Sandy Hook. 
Ring trials have been completed with two 
grades of Atlas powder, and are now in 
progress with two grades of Judson powder 
and an improved quality of Rackarock, to 
test their relative merits in subaqueous work. 
Forty-three explosions have been already 
measured, and it is expected to complete the 
tests of these powders, and perhaps of 
another new variety, during the present 
season. ; 

The geveral results with Atlas powder are 
the following: It is manufactured by the 
Repauno Chemical Company, at Gibbstown, 
New Jersey. Grade A is reported to contain 
75 per cent. of nitro-glycerine and 25 per 
cent. of a compound base mostly composed 
of wood fiber. Grade B is reported to con- 
tain 50 per cent. of nitro-glycerine and 50 
per cent. of an explosive base, chiefly com- 
posed of nitrate of soda and wood fiber. 
Fourteen shots (giving eighty-four gauge 
records) were fired in the rings with each 
variety, and the analysis indicates that grade 
A is precisely equal to dynamite No. 1 in ex- 
plosive intensity of action when fired under 
water, and that grade B has 99 per cent. of 
the same strength under the same conditions. 
The small difference between the two grades 
is surprising, considering the different chemi 
cal compositions, and it can only be affirmed 
for subaqueous explosions. There is con- 
siderable difference in price between the two 
grades, and the powder is worthy of the 
attention of officers of the corps directing 
blasting operations, 

At the Electrical Exhibition at Vienna, in 
1883, the Danish submarine mining service 
exhibited a platinum wire fuse of extraordi- 
nary sensiliveness, far exceeding any made 
before that date. A novel system of operat- 
ing mines, not without promise of practical 
va‘ue, was based upon this peculiarity, and 
it appeared important to us to turn our atten- 
tion in this direction. Samples of the Danish 
fuses, or of their wire, could not be pro- 
cured; but I have finally succeeded in mak- 
ing, from materials obtained in this country, 
fuses considerably more sensitive than those 
exhibited at Vienna. The Danish fuses were 
thus reported: Diameter of bridge wire, in 
millimeters, from 0 00 5 to 0.000675; length 
of bridge wire, 11 millimeters, of which 2 
millimeters have the above tine gauge; resist- 
ance, from 9 to 14 ohms; firing current, from 
0.38 to 0.05 amperes. 

The following table exhibits the electrical 
tests of a sample of similar uses made last 
April at Wollets’ Point from American 
wire : 


TESTS OF SENSITIVE PLATINUM FUSES, 


| 
Current in am- 





Number of Fuse. | Resistance in | ‘peres to red- 

obms cold. den bridge. 
_ ES: Seon és 0 021 
Waioahartuinsuan’ nes 57 0.022 
RRS. aeoon 75 0.020 
Miicparctenices seeee| 57 0.020 
Bi rvcceess yooh eeeeeel 54 0.022 
DP sdiicones eecseedl 76 0.020 
Wy ss dgjpwtndacoepvetsle 80 0.018 
coeseseutsuntordeta 51 0.025 








These figures prove that we have suc- 
ceeded in making a fuse uniform in action 
and of unequaled sensitiveness, which will 
enable us to experiment with various new 
modes of operating mines, and to introduce 
any favorable results into our service. 


————~a>e—__——_- 


The Waldumer Electro-Magnetic Brake 
at Work. 

Our contempopary, the Railway Review, 
says, regarding the above brake, that they 
have on several occasions given space to ac- 
counts of the Waldumer Electro-Magnetic 
Brake. Notably at the time of the exhibi- 
tion of its workings on the model train at 
the Railway Exposition At that time the 
brake was awarded the gold medal, and the 
company owning the patents has since been 
demonstrating practically what was then 
shown in model. It has now a train of ten 
cars and a caboose fitted up with the brake 
on the Cincinnati, Wa-hington & Baltimore 
division of Baltimore & Ohio, and the fol- 
lowing reports, from officials who have 
watched its workiays there, are valuable tes- 
timonials of its practical efficiency in regular 
railway service. We append the reports of 
Joseph Ramsey, chief engineer of the Cin- 
cinnati, Hamilton & Dayton, and of J. E. 
Rose, master of transportation of the Cin- 
cinnati, Washington & Baltimore, together 
with an approving letter from General Man- 
ager J. H. Stewart, of the latter road : 

LETTER OF GENERAL MANAGER STEWART. 


OFFICE OF THE GEN. MANAGER, ) 
CINCINNATI, WAsH & BALT. R. R. Co,, + 
Cincinnati Nov. 18, 1884. ) 


L. W. Goss, Esq., General Manager Waldumer Elec- 
tro-Magnetie Brake Company, 17 West Third St., 
Cincinnati, Ohio. 

DEAR “1R :—I beg to hand you herewith, a letter 
from our master of a Mr. J. E. Rose, 
wito reference to the w -rkings of your Brake, and, 
in this connection, will add tuat Iam very glad to 
say that | fully concur witb Mr. Rose as to the value 
avd practicability of your brake. Yours truly 

(Signed), J. H. STEWART, Gen. Man. 





REPORT OF MASTER OF TRANSPORTATION ROSE. 


CrncinnaTi, WAsH. & Batt. R. R Co., 
Crncrnnatl, Nov. 15, 1884. 
J. H. Stewart, Esq , Gen. Man. 

Dear Str:—In accordance with your advice, and 
in order to first test the mechanical durability of 
the Waldumer Electro-Magnetic Brake device, ca- 
boose No. 34 of the Cincinnati,Washington & Balti- 
timore Railroad was fitted up with one of said 
brakes, on May 3, of this year The brake having 
stood the wear and tear of continued daily railroad 
service of 125 miles per day on our main line, for 
months, a full train of 10 of our new coal cars was 
fitted up with the same and ready for operation 
about October 1. These coal cars are of our largest 
and heaviest pattern, each weizhing. empty, on an 
average, 11 tons, and having a tonnage capacity of 
40,000 pounds each. 

Repeated experimental runs on our road were 
made, ana the power and practicability of the 
electric brake thus tested on our heaviest grades 
Among these tests was one made October 8, in the 
presence of Col. Smith, the president of our road, 
yourself, myself, and representative railroad offi- 
— of the Cincinnati, Hamilton and Dayton Rail- 
road. 

These preliminary tests have been entirely satis- 
factory, the train has been sent to the coal fields at 
Wellston and Zaleski a distance of about 150 miles 
east, loaded with coal, and brought back to Cincin- 
nati Onthese runs the hand-brake has not been 
used; the electric brake doing all the work, the 
train being under the perfect control of the engi- 
neer, the action of the engineer being signaled by 
the conductor by electric siznal trom the caboose. 

The testimony of all the train men coincides 
with my own observation as to the remarkable 
efficiency of this system 

A very important feature of this continuous brake 
is that woen the train parts, and thereby breaks 
the electric current, a bell rings in the cabuose and 
another in the cab, announcing the fact immedi- 
— to both eugineer and conductor. This alone 
ought to prevent many very serious accidents, as 
the cars cannot separate three feet without sound- 
ing these bells, which continue to ring until the 
coupling is again intact. In case of separation the 
brake ou the forward portion of the train still re- 
mains under the absvulute contro: of the engineer. 

This train is in constaut service on our road. and 
this brake is doing 1ts work effectively and giving 
perfect satisfaction. 

November: 3, the loaded train, with your car 
attached to the rear, made a test stop on our grade 
west of Norwood station, mm 53 seconds from the 
time of apptication of this brake. The grade at 
this place is 68 fert to the mile ; steam was used 
down the grade until the brake was applied. the 
=— of the train being at least forty-five miles per 
10ur 

The simultaneous application of the shoes to all 
the wheels of the car in this train makes these 
stops as smooth and easy, to say the least, as the 
best stops made by short passenger-car trains with 
the most improved air brakes. In fact, these stups 
may be classed as remarkuble in this respect when 
you consider that these treizht cars are fitted up 
with the common link and pin coupler,and have 
no buffer other than the ordinary draw-head. These 
draw-heads do not even strike tozether when stops 
are made; whxtever distance apart they may be 
upon the application of the brake, that distance 
they remain. 

The release of the brake is instantaneous and 
perfect. 

The power is so thoroughly regulated that I have 
never yet seen a sliding wheel while the electric 
brake is being used. 

In conclusion, permit me to say that the Waldu- 
mer Electric Brake appears to answer all the re- 
quirements of a continuous brake for short or long 
trains; and it seems to me that, from its const: uc- 
tion, it ought to be reasonable in first cost. LIalso 


OFFICE OF MASTER OF Baur. fe Go. | 


believe that it will be durable aud ee he 

inexpensive to keep in repair. 

mitted. 
(signed), 


Respectfully sub- 
J.E ROSE, 
Master of Transportation. 





REPORT OF CHIEF ENGINEER RAMSEY. 


OFFICE OF THE CHIEF ENGINEER 
OF THE CINCINNATI, Hamitton & Dayton R. R. ~ 
Cincinnati, October 21, 1884. \ 


C. C. Waite, Esq., Vice-President. 

Dear Sir :—Pursuant to your request, I was pres- 
ent at a trial ot the Waldumer Electro-Magnetic 
Brake on the 8th inst. on the Cincinnati, Washine- 
ton & Baltimore railroad. A train of coal cars and 
a caboose was fitted up with the electric brake, 
drawn by an engine with tank attuched, and having 
coupled to the rear the direc:or’s car of the Cin- 
cinnati, Washington & Baltimore railroad. No 
brakes were applied to the engine, tank, or to the 
director’s car 

The train was run from Cincinnati to Norwood 
station, and the Cincinnati, Washington & Balti- 
more railroad, and the test of the brake was on a 
down grade of 68 feet to the mile. in the presence 
of yourself, W. F. Stark, assistant general superin- 
tendent, Samuel Stevenson, xeneral passenger 
agent, and myself, representing the Cincinnati, 
Hanriton & Dayton Railroad, and Orland smith, 
president, J. H. Stewart, general manager, J. E. 
Rose, master of transportation of the Cincinnati, 
Washington & Baltimore Railroad, besides some 30 
other spectators 

Mr. Stark and myself ascertained the running 
speed of the train. at the first stop on this grade, to 
be forty-eight miles per hour at the time the brake 
was applied. 

The time for making a dead stop from the instant 
the train was flagged for a danger oe. when the 
brake was applied, 3744 seconds, and the distance 
exactly 445 yards. 

The second stop was made with the special car 
detached, so that the entire train, except the en- 
gine and tenoer, had the brak~ on. The stop was 
made in thirty-five seconds; distance, 410 yards, es- 
timated. 

The application of the brake to the wheels was 
very speedy, and as nearly simultaneous on all the 
wheels as could be determined by observation only, 
there being no clusing up of the rear cars, or bump- 
ing, or jerking, the stops being unusually smooth 
and easy. The brake seemed especially adapted 
for holding trains to a uniform speed on long grades, 
as the friction of the brake is regulated by the 
strength, which is under the full control of the en- 
gineer, and can be set at a constant strength, or in- 
creased or decreased as desired. 

The signaling between cab and caboose, and the 
warning given when train is parted, is, or would be 
a very valuable feature of the brake. 

As a trial of its powers, as a continuous train 
brake, I consider it a successful one. As regards 
the — of economy and durability, time alone 
would settle that, but my opinion is that both 
would be emma ° Respectfully, 

(Signed), JOS. RAMSEY, Jr., Engineer. 

a 
Luck, 

Our contemporary, the Times, in discus-ing 
the above subject, says : 

‘“Who elected President Cleveland is a 
question that admits of several answers. 
The Democrats are of the opinion that they 
had something to do with carrying this State, 
and the Blaine organs seem to be divided in 
opinion as to whether Cleveland’s victory 
was due to the independents, the prohibition- 
ists, the stalwarts or Mr. Burchard. The 
question is now, however, settled beyond 
any reasonable doubt. It was a black cat that 
secured the triumph of the Cleveland ticket. 

‘* About the beginning of the campaign a 
strange black cat walked into the National 
Democratic Headquarters in this city. She was 
apparently a public cat, without any lawful 
owner, and her artival was hailed with im- 
mense enthusiasm. Cleveland stock instantly 
rose in the betting market; but on Wednes- 
day after the election the cat disappeared, 
and with her, of course, all certainty of 
Cleveland’s success. On the following Fri- 
day the cat reappeared, and convinced the 
committee that she intended to ‘*see them 
through”—as the phrase runs. From that 
moment no further doubt as to the result 
remained. 

‘* That a strange black cat carries the very 
best kind of luck with her into whatever 
house receives her with proper respect is de- 
nied by no one except a scientific agnostic 
or a bigoted general infidel. Scientific per- 
sons, indeed, usually claim that there is no 
such thing as luck, thereby showing their 
narrow-minded ignorance of anything not 
laid down in scientific text-books. The 
public knows better. Thousands of instances 
could be quoted which prove that migratory 
black cats are simply full of good luck. A 
black cat entered the house of a well-known 
cashier of this city one day, and three days 
later he was enabled to go to Cansda with a 
carpet-bag overflowing with negotiable se- 
curities. It was immediately after the advent 
of a black cat that a citizen of Long Island 
City who had bet twenty-five hundred dol- 
lars on Blaine’s election was asked by the 
Cleveland better to consider the bet off. 
Only last week a householder of this city 
employed a plumber to repair a faucet the 
day after a black cat had joined the house- 
hold, and that plumber was run over and 
killed on his way home, before he had time 
to make out a bill and bankrupt the house- 
holder. Men who deny that there is any 
luck in black cats are either deplorably ignor- 
ant or utterly reckless, and in neither case 


are worthy of any attention. 


phere of .the house with ozone. 





“‘ Why a black cat should bring luck into 
a household is not very clear. In investigat. 
ing the question, it must be conceded at the 
start that we do not know whether luck is 
due to a microbe or to something else. That 
fact, however, does not hinder us from know- 
ing the conditions which are favorable to luck, 
One of these unquestionably is the presence 
of electricity. Wehave merely to look at the 
career of Franklin, Morse and Edison to per- 
ceive that luck is closely associated with 
electricity, and there is no doubt that in 
regions where the presence of electricity is 
shown by frequent and severe thunderstorms 
luck is far more ubundant than it is else. 
where. 

‘“‘Where, let us ask, are gold nuggets 
found? Not in the northern regions, where 
thunderstorms are infrequent, but in Aus- 
tralia or the lands bordering on the tropics— 
regions where thunderstorms of tremendous 
violence are of constant occurrence. Where 
are diamonds found—in England or perhaps 
Maine? On the contrary, they are found in 
Brazil, South Africa and Golconda, where 
streams of electricity, eighteen inches in 
diameter, and thunder claps capable of 
breaking windows at a distance of ninety. 
seven miles, are the rule rather than the 
exception. According to Virgil, AZneas was 
accustomed to his dying day to maintain that 
luck and thunderstorms went together, and 
the experience of hundreds of men who have 
collected $5,000 of fire insurance on three 
thousand dollar houses destroyed by light- 
ning confirms this opinion. 

‘* Whether the electricity itself is favorable 
to the development of luck, or whether luck 
is germinated by the ozone produced by an 
electrical discharge, is uncertain. This, 
however, is a mere matter of detail. That 
electricity, either directly or indirectly, pro- 
motes good lu: k is probably the explanation 
of the intimate connection between black 
cats and luck. The amount of electricity 
contained in a black cat is enormous. It is 
estimated, in the case of an ordinary-sized 
animal, to be no less than two thousand 
ohms, and it increases af the rate of two hun- 
dred ohms for every additional ounce of cat. 
When the cat is stroked, or when she comes 
in contact with a conductor of any sort, a 
certain amount of electricity—say, fifteen 
ohms—is discharged, and constant discharges 
of this kind must very soon fill the atmos- 
If, then, 
it be true that electricity or ozone is one of 
the conditions favorable to luck—and this 
has been already satisfactorily shown—we 
can understand why a black cat carries luck 
with her. It is, of course, possille that 
Cleveland might have been elected without a 
black cat at the Democratic headquarters, 
but in all probability the presence of that 
cat was worth more than all the efforts made 
by the National Democratic Committee.” 

——_ -<- ——_ 
A Galvanic Element With Direct or In- 
direct Action. 

Plates coated on one side with sheets of 
caoutchouc are made into flat boxes by bend- 
ing the caoutchouc up over thecdge. These 
boxes are then filled with peroxide of lead, 
or with the same substance previously re- 
duced. The boxes are covered with pet- 
forated plates, held in their places with slips 
of caoutchouc, and are placed opposite to 
each other in acidified water. Or the boxes 
may be filled with lead amalgam, which is 
oxidised by a current on the one hand and 
reduced on the other. 

——_-a>e—___——__ 
Phosphorescence of the Diamond. 

Experiments have lately been made with 4 
diamond of 92 carats, which is one of the 
finest known outside of royal or national 
collections. It isof wonderfully pure water, 
and is admirably cut with 64 perfectly 
geometrical facets. Its value is estimated at 


$60,000. When exposed during an hour to 
the rays of the sun, it preserved for more 
than twenty minutes, in a dark chamber, 4 
light sufficient to show the white paper that 
reflected its rays ‘The same phenomenon 
was exhibited, but with somewhat less inten- 
sity, after having submitted the diamond to 
powerful electric light. A very apparent 
phosphore:cence was also produced by rub 
bing the diamond for a few moments with 
flannel. 








~amnanitmaim he on @& A. © 8 3 ot ee Oo. 2 8 EP 











k into 
stigat. 
at the 
uck igs 

That 
know- 
» luck, 
esence 
at the 
O per. 

With 
1at in 
city is 
itorms 
| else. 


iggets 
where 
Aus- 
pics— 
ndous 
V here 
rhaps 
nd in 
w here 
es in 
le of 
inety- 
n the 
S was 
n that 
, and 
have 
three 
light- 


rable 
luck 
by an 
This, 
That 
pro- 
ation 
black 
ricity 
It is 
sized 
sand 
hun- 
cat. 
omes 
ort, a 
fteen 
Arges 
mos- 
then, 
ie of 
this 
—we 
luck 
that 
out a 
‘ters, 
that 
nade 


In- 


ts of 
end- 
hese 
ead, 

re- 
per: 
slips 
2 to 


b is 
and 


th a 
the 
ynal 
ter, 
otly 
1 at 
r to 
ore 
r, 8 
bat 
non 
en- 
toa 
ent 


rith 





December 6, 1884. ] 


BLECTRICAL REVIEW. 





— 





The New “Law Prism” Battery. 

AN INGENIOUS IMPROVEMENT OF THE “LAW 
OPEN-CIRCUIT BATTERY”’ BY WHICH KCO- 
NOMY AND EFFICIENCY ARE HAPPILY COM- 
BINED. 

Ifeverybody was rich and costliness did 
not frighten the general consumer, then each 
one would hasten to supply himself with 
whatever contributed to his convenience or 
served to lighten or shorten his labors. But 
unhappily the general public are poor, and 
no matter how convenient a contrivance is, 
the many, if it be expensive, must deprive 
themselves of it, and its projectors cannot 
hope to dispose of it save to the few who are 
possessed of a superabundant supply of 
means. This is readily seen in the mulii- 
tude of ingenious but costly articles that 
flood the market, and for which there is only 
a limited demand and a restricted sale. Ex- 
haustive treatises explaining their merits and 
advantages are, from time to time, printed 
and distributed, but the general public 
though not denying their truth, show an ab- 
solute indifference to their existence for the 
very good reason that they cannot afford to 
purchase them. 

The primary battery has for years been 
looked upon as in many ways an inestimable 
boon, but altogether too expensive for gen- 
eral domestic purposes, and it is, therefore, 
with not a little pleasure we illustrate and 
describe to the readers of the New York 
ELeEcTRICAL REVIEW, the new ‘Law 
Prism” battery which is made by the Law 
Telephone Company of this city, and sup- 
plied to the general public at a cost, consid- 
ering its efficiency, ludicrously low. It is 
designed for use for the thousand and one 
things to which electricity is now applied. 
Some of the most important of these usages 
are in connection with telephony, gas light- 
ing, burylar alarms, electric clocks, annun- 
ciators, electric bells and medical apparatus 
Indeed, it will be found of unusual efficien- 
cy with everything requiring the presence of 
an open circuit battery. It is efficient and 
simple, inexhaustible and _ indestructible. 
The new design of screwing on the top 
which is readily accomplished by a one-half 
turn cannot fail to commend itself and be 
appreciated by the telephone people. 

Messrs. Childs and Shaw have shown 
great ingenuity and skill in the construction 
of the cover and its mode of fastening. 

The price of the battery complete is only 
$1.50, and this and the fact that it does 
not require sealing and unsealing~ has 
created a large demand for it among those 
who heretofore have not been in the market 
as purchasers. 

The positive pole of the ‘‘ Law” battery 
becomes neither consumed nor exhausted. 
This is not, like the ‘‘ guarantees” of the 
general shop-keeper, an empty promise to be 
evaded upon occasion. On the contrary, we 
have authority for saying that the projectors 
and manufacturers of the ‘‘ Law” battery 
will replace, without charge, each and every 
exhausted positive pole returned to them, 
and will pay all the costs of transportation 
of the same. The importance of this as- 
surance will, without doubt, be appreciated 
by those who use such batteries and who 
are, therefore, aware how expensive they 
have found the constant renewal of positive 
poles. 

The ‘‘Law” battery has no brass and 
iron screws so apt to corrode, no manganese 
or chlorine are contained in prism or porous 
cup, no numerous and heavy carbons to 
easily get loose or break the lid. 

For this and other reasons all main or 
brancb lines of telephone, if they do not 
soon use this battery would find it to their 
advantage to give ita trial as a transmitter 
battery. It is uniform of action, and whether 


| 
clocks and the like. How many batteries | 
have been discarded because of the continu- 
al attention they required! 

If batteries which at first threw a good | 
spark gradually deteriorate, it leads to the | 
supposition—a supposition which gradually 
becumes a reality—that they will fail at the 
very moment when they are most needed; 
and as a result, especially where public halls | 
are to be lighted, their parts must be cleansed 
or renewed. This is at once a nuisance and | 
an expense, and many have heretofore de- | 
prived themselves of the advantages of elec- | 
tric gas lighting to save themselves this. 

It is the same in the service of dwelling- 
houses—an immense field for the open cir- 
cuit battery. Better the old style of bell 
pulls and even knockers, than that the bell | 
should, without any warning, give out and 
refuse to answer the press of the button un- 
til the company have been notified. 





Tue New ‘Law Prism” BATTERY. 











The jovial burglar, too, if he is in luck, 


/and comes when the battery is ‘‘ out of or- 
|der,” may wantonly open windows and 


doors and ‘‘burgle” to his heart’s content 
for the warning voice of the ‘‘alarm” will 
be stilled, and it were as easy to send for a 
policeman as for a man to attend to the bat- 
tery. 

By the use of the new “ Law” battery all 
these and other evils may be avoided, for, as 
said before, it neither deteriorates nor 
“ gives out,” and may, therefore, be justly 
set down as efficient and reliable. 

- 
Electric Manufacturing and Miscellaneous 
Stock Exchange. 

THE COMING STOCK AND PETROLEUM BOARD, 
RAPID INCKEASE OF MEMBERSHIP. 

‘«There is nothing that succeeds like suc- 
cess.” So it is with the Electric, Manu- 








facturing and Miscellaneous Stock Exchange, 
for while the membership of the Mining and 


it be new or old, remains constant, only re-| Petroleum Exchanges are on the wane, theirs 
quiring that the zinc or solution be renewed are constantly growing in favor, as proved 
at proper intervals, just as a clock, to keep| by the large number of applicants for the 
good time, requires to be wound up at times, | new offer of memberships at $25. 


It is this faculty of serving without deterior- 


A large number of the members of the 


ating or lessening of powers that serves to| older exchanges have made application for 


make this battery so invaluable where open 
circuit batteries are required, and for this, if 
for no other reasons, the ‘‘ Law” battery is 
gradually becoming popular for gus lighting, 
burglar alarms, call bells, annunciators, 


memberships the past week, and it has now 
begun to be generally appreciated that the 
Miscellaneous Stock and Petroleum Ex- 
change, (the name the exchange will be 
known by) will afford equal facilities to the 





older exchanges, and that its memberships 
will become equally as valuable, with a cost 
of only $25, against an outlay from $300 to 
$500, and an additional cost of from $100 to 
$200 a year in the shape of dues and assess- 
ments, to belong to other exchanges. 

The Electric, Manufacturing and Miscella 
neous Stock Exchange has a sound founda- 
tion and broad basis; it is at present the 
proper place to find out the market for all 
classes of Miscellaneous Securities: Gas, 
Bank, Telegraph, Telephone, Railroad, 
Street Car, Manufacturing and Trust Com- 
panies, stocks and bonds; it is from where 
the Miscellaneous Security Report (Invest- 
ors’ Guide) secures the greater portion of 
its quotations. 

During the coming month as soon as 
petroleum is listed, the board may be ex- 
pected to be as active as its rivals. 

For a time it was feared that owing to the 


(S1zE OVER ALL, 4$x4}x7}.) 





cheapness of the memberships that undesira- 
ble parties would be enabled to secure ad- 
mittance, but this has not been the case, as 
only desirable representative men have been 
passed by the Admission Committee, and the 
high standing of the membership will be 
maintained. 

The followlng gentlemen have been elected 
members the past week : 

F. H. Fast, Daniel D. Whitney, C. R Cal- 
lahan, Victor A. Ligier, E. L. Fish, Geo. H. 
Wipple, Arthur T. Vyse, F. A. Phillips, D. 
M. Bedell, Daniel M. Fulenwider, M. J. Col- 
lum, Oscar J. Purdy, Calvin A. Haynes, 
Chas. W. Hanson, Simon Rothschild, John 
B. T. Bliven, E. M. Brewster, Chester Bush- 
nell, Edward Ferrero, T. A. Stephenson, S 
8. Simpson, Geo. B. Post, W. B. Fo-dick, 
Frank Mair, Charles Reynaud and M. Finn. 

The Admission Committee meet every 
Monday at 3 o’clock, and there are about 
eighty more applications for the new mem- 
berships, which will be acted upon at an 
early date 

The books will not be likely to close before 
the last of December, for the first allotment of 
| $25 memberships ; when these are all ta‘en, 
, the next allotment, of 100, will be offered 


at $50. 
——— ee —— 
—— Experiments have been made at the 
Theater Royal of Munich, in order to de- 
termine the elevation of temperature and the 





| 
amount of carbonic acid under i) 


by gas and by the electric light. Before th 
play, at the time of the experiments, when 


there were no more than ten or fifteen persons 
in the building, the curtain was raised and 
all the lamps were allowed to burn for an 
hour. The temperature was observed, at 
intervals of five minutes, simultaneously in 
the parquet, in the balcony, and in tbe third 
gallery. During the plays, when there were 
on an average between 500 and 600 persons 
in the theater, the thermometer was observed 
every ten minutes. The experiments showed 
that the electric light greatly diminishes the 
increase of temperature. It does not render 
ventilation superfluous, but it requires a less 
active ventilation than gas, since it does not, 
like gas, contribute to the carbonic acid and 
to the increase of heat. 
———_- > —_—_ 
Electric Railroading 


A COMMISSION TO PICK OUT THE BEST FEA- 
TURES OF THE FIVE COMPETING MOTORS 
AND MAKE PRACTICAL '\ESTS—A NEW COM- 
PANY TO BE FORMED. 


A meeting of gentl-men interested in elec- 
tric motors was held last week at the house 
of E. N. Dickerson, 64 East Thirty-fourth 
Stree’, with the purpose of consolidating, if 
possible, under one company, a!l the best 
features of the Various systems, thus securing 
a prompt application of electricity to the rail- 
roads of the world. Among tho-e present 
were Cyrus W. Field, David Dudley Field, 
Dr Henry M. Field, Col. Hain, general man- 
ager of the Manhattan Railway Company; 
Stephen D. Field, electrician; the Messrs. 
Hawkesworth, representing the Daft electric 
motor; Mr. Coster representing Drexel, 
Morgan & Co. and the Edison patents; 
Charles Hoeltner, representiug the Siemens 
patent; E. N. Dickerson, Sr., and E. N. 
Dickerson, Jr. 

The meeting was the culmination of a 
series of meetings and negotiations looking 
to this object. Mr. Cyrus W. Field, in par- 
ticular, has been an enthusiastic advocate of 
the application of the electric motor to the 
elevated railways, and has been for some 
time urging experiments upon the direc- 
tors of the elevated railway compavies. 
The great stumbling block hitherto has been 
the competitions and rivalries of the various 
motor companies. 

The meeting resulted in the substantial 
adoption of a plan which, it is believed, will 
secure the very best possible electric motor 
within a very brief period. The plan adopted 
is that the owners of the Edison motor, the 
Field motor, the Daft motor, the Siemens 
motor and the Brush motor shal! submit their 
inventions to the judgment of a practical 
commission, consisting of Sir Wm. Thomson, 
of Glasgow University; George B. Roberts, 
president of the Pepnsylvama Rai‘road; J. H. 
Rutter, president of the New York Central 
and Hudson River Railroad; Robert Harris, 
president of the Northern Pacific Railroad, 
and Charles R. Cross, professor of physics 
in the Massachusetts Institute of Tech- 
nology. 

A company is to be formed with a capital 
stock of $1,000.000. Half a million dollars 
is to be paid in in cash. The five motors are 
considered to be worth the other half million, 
and their owners will receive that amount in 
stock of the company in the proportion de- 
termined by the commission, which has 
absolute power to make a final decision. The 
commission may award the entire half million 
to one invention if it sees fit. 

As the apparatus and patents of all the 
motors become the absolute property of the 
new company, the result will be to make a 
motor combining all the advantages of all 
the motors now known to be of any value. 
The gentlemen intere-ted are sanguine that 
before long they will be able to produce an 
electric motor that shall be applicable not 
only to elevated railways, but to all surface 
railways, including horse, locomotive and 
cable roads. 

The gentlemen of the commission are in a 
position to give all the motors a thorough 
test at once on all sorts of lines, with heavy 
grades, shafp curves, big loads, and straizht, 
evel tracks. It is expected that their report 





will be ready within ninety days at the 
farthest. 
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It is peepee’ to extend the time when 
telegraph and telephone wires in Philadel. 
phia must be laid under ground till a year 
later than the recent law requires. The city 
solicitor has prepared an ordinance fixing 
January 1, 1886, as the limit; and this is to 
be presented to the city council at the next 
meeting. 





It is said that the electric light has been 
found to be cheaper than candles in the il- 
lumination of British ships of war. No one 
who has not had experience on board the 
ponderous ironclads can realize the miser 
abie condition of life below decks without 
the bright illumination of the electric light. 
Besides, most of the ironclads swarm with 
rats, and the electric light will do something 
to dispel them. 











It is claimed, as a result of the recent 
decision of the United States Supreme Court 
that an appeal cannot be taken from the 
decision of the Commi-sioner of Patents to 
the Secretary of the Interior, Secretary Teller 
has ordered the dismissal of all pending ap- 
peals in patent cases In the cases (and in- 
cluded, there is an appeal relating to the 
telephonic interference proceedings between 
Blake, Edison, a d Drawbaugh), it is be- 
lieved that the secre ary’s decision will be 


a ee REVIEW. 


terest must revert to the wiitedi decisions of 
the Cummissioner of Patents. 





JUSTICE AT LAST. 

After long and weary waiting, after four 
years of contest, and an expenditure of 
money which would bave ruined most liti- 
gants, a decree has been ordered for the Bell 
Telepbone Company in its suit against the 
Peoples’ T:lephone Company, revresenting 
the alleged inventions of Drawbaugh, and 
the injunction against the Peoples’ Company 
is now made perpetual, with the right of 
nppeal, of course, to the Supreme (our', 
which will doubtless be taken. But. for all 
practical purposes in the near future, the 
decision is final. since it will take a number 
of years for the Supreme Court to reach the 
case, and in the mean time the defendants 
are powerless. 

As yet we have no’ seen the full text of 
the decision, but enough of it has. at the 
present writing, been made public to show 
t at the Judge, in a large measure, bases his 
opinion upon the inherent improbability of 
the rightfulness of theclaims of Draw! augh. 
who, according to his own story, calmly 
stood by after he had made these important 
aud well-nizh invaluable inventions, and, 
without a word of protest, permitted another 
toreap the glory and the reward. This the 
Judge considers fats], despite the great mass 
of evidence adduced in support of the Draw- 
baugh claims. 

We have more than once, while this im- 
portant suit has been pending, expressed our 
dislike and disapproval of *‘ trial by news- 
paper,” and certainly, now that the ap- 
pointed tribunal has rendered a learned and 
-xhaustive decision, any judgment that we 
or any other newspaper might render would 
be highly unimportant and unnecessary. But 
we may be permitted to say, now that the 
case is settled, and an award has been made, 
that we have steadily been of the opinion 
that the Drawbaugh claims were founded 
upon a conspiracy to rob men of their just 
rights under the patent laws. We are very 
far from expressing the opinion that all or 
any considerable number of those who have 
been prominently connected with the enter- 
prise were either cognizant of or parties to 
the conspiracy. On the contrary we are 
firmly convinced that it was part of the 
scheme to get bonorable and innocent men 
henestly interested, so as to give character 
and respectability to an enterprise which 
had none of its own. And we further 
believe, now that the case has been decided 
in favor of the Bell Company, that the con- 
spiracy, no longer held together by the cohe- 
sive power of prospective plunder, will fall 
to pieces, and that we shall yet see the inside 
of one of the greatest pieces of rascality 
ever concocted, to the di-grace of the few 
who devised it, and the chagrin and mortifi- 
cation of very many more who were honestly 
misled into believing the story to be genuine 
and staking their money on the result. 
Believing this, and feeling that nothing 
more than exact justice has been done—and 
who, having read even a synopsis of the 
evidence could doubt what the result would 
be—we feel like offering our congratulations 
to the Bell Company, and to all who, di- 
rectly and indirectly, will be benefited by 
the fact that av end has come to the long 
suspense. The sub-companies, operating 
under licenses from the parent company, 
will take new courage, their work will be 
extended and enlarged, the number of out- 
standing telephones will increa-e, and the 
whole industry will take a new start. 

Of all the men who will receive congratu- 
lations, no one deserves them more than Mr. 
Storrow, now taking a well-earned rest in 
Europe. We venture to say that, for sus- 
tuined effort, for intimate knowledge of the 
subject in hand, for exact accuracy in the 
plain, straighttorward recital of fac:s, their 
hearing upon one another, and the deduc- 
tions to be drawn from them, his argument 
stands alone in the long list of pleas that 
have been made before the United States 
Court in patent causes. It was the justice 
of the company’s cause which won the case, 
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EDITORIAL N OTE FROM BOSTON. 


Among electrical people in this city there 
is just now a good deal of interest in the work 
which the Western Union is doing in laying 
its wires underground between its office on 
State Street and the several railway stations 
on Causeway Street. These wires are to 
tak: the plice of those now suspended on a 
very objectionable line of poles on Elm and 
Frieud Streets. These streets are exceedingly 
narrow, and the sidewalks are not more than 
h.lf wide enough to accommodate the ordi- 
nary trav:l, as they are the frequented 
thoreughfares from the railway stations men- 
tioned to the business centers of the city. 
These ‘‘ poles’—they are really masts—ar« 
set on these sidewalks, and form a very 
serious obstruction. Moreover they were 
set in a half clandestine way, the work being 
done one Sunday last summer, and pedes- 
irians Who saw a clear street the Saturday 
before found it obstructid by this line of 
‘all masts on tie following Monday morning 
Of course, there was a how] of indignation. 
the insurance people were stirred up, the 
courts were appealed to, and the result was 
that the Western Union got a peremptory 
order to remove its poles and wires from the 
streets named. It has, there'ore, dug a 
trench, has put in two iron pipes of about 
three inches each in diameter, and into these 
it has, during the past week, been engayed 
in drawing insulated wires. It is said that 
the job, which would not have been neces- 
saly had the representatives of the company 
excrcised a little common sense in selecting 
a route for their wires, is to cost something 
over $20,000. 





Report has it that it is now the policy of 
the Western Union to bury pretty much all 
its wires in cities, and to do away with 
branch offices, except such as can easily be 
reached without either going overhead or too 
much expense for reaching by means of 
buried wires. It has entered into a contract 
for a large amount of underground cable 
with a prominent manufacturing company in 
England, and it is for this underground work 
in cities that this cable is intended. It is 
further said that it is doing this partly be- 
cause itfeels that the time is coming when it 
will be compelled to do so, and partly—the 
Western Union is very human—because it 
expects, by taking the lead, to embarrass its 
weaker competitors by forcing them to fol- 
low suit or go out ef business. 





General Eckert, general manager of the 
Western Union, was over here lust week, I 
am told, although I did not see him, and 
therefore cannot vouch for the fact. I won- 
der if it occurred to him to look into the 
little dark “ pen” in the Post-Office building, 
which is the principal ‘‘ up-town” otice of 
the great Western Union. If so, he must 
certainly have blushed for |is company. It 
is the most narrow, contracted, aismal, out- 
of-the-way hole that one can well imagine, 
with absolutely no accommodations for the 
public. It may be that this is the best that 
Postmaster Tobey can afford in the building, 
considering its very crowded condition, 
but certainly the patrons of the telegraph 
company deserve better treatment at its 
hands, and, if proper quarters cannot be had 
inside the building, it would be better to se- 
cure something ad quate somewhere in the 
vicinity. Fortunately for the public, the 
oftiecs of the Bankers ard Merchants’ and of 
the altimore and Ohio are near «at hand, and 
so, too, is that of the Mutu:l Union, which 
is taking business at ‘‘away down” rates. 
The Baltimore and Ohio has a well-located 
and. well-equipped though modest office, 
while the Bankers and Merchants’ is in the 
palatial quarters formerly occuped by the 
Eliot National Bank, not only the business 
office, but the operating room as well beingon 
the ground floor. It would |e far better for the 
Western Union if it had its building in this 
section, in the near vicinity of all the news- 
papers, and at what is certain to be the city’s 
chief trade center. There was a time when 
no self-respecting bank, banking firm or 
broker thought of having an office off of State 





but it was the way in which it was put by 





without legal effect, and the parties in in- 


Mr. Storrow that made its justice apparent. 


Street, but all that is changed now, and the 


course of banking and financtal institutions ' 








in this city is distinctly southwest toward 
the Post-Office. 





The Boston Telephone Exchange is stil! in 
the old building, 40 Pearl Street, and will 
not be removed until the new boards, now 
on their way from Chicago, are set up in the 
new building, into which the executive and 
business offices of the company have already 
been moved. The new boards, which are 
almost identical with those shown by the 
Western Electric at the Philadelphia Exhibi- 
tion, are very elegant pieces of furniture, 
and the room into which they are to be put 
is in every way worthy of them—high, well- 
lighted, and generally attractive. In the 
afternoon and evening it will bel ghted by 
incandescent lights furnished by the Weston 
Company, and there is no reason why it 
should not be, and be kep' as, neat and at- 
iractive as any parlor. I can say for the 
Boston operators that they are unusually 
quiet about their work, and that the casual 
visitor gets less indications of what is going 
on than in any exchunge I have yet visi'ed. 
The young ladies seem to appreciate the 
value of a ‘‘still, small voice” in telephony, 
and put their theory into practice. 





It is the intention of the management to 
run no single wires from the exchange, but 
to radiate in the several directions by means 
of cables of varying lengths, according to 
circumstances, and then distribute from the 
further ends of these. The greater part of 
these cables will be overhead, but some will 
be underground in conduits already con- 
structed and in use. There is a ‘* well hole” 
in the building for bringing these under- 
ground cables up to the floor upon which the 
exchange is loca'ed, and care has been taken 
to make it large enough to bring up enough 
cables for the full capacity of the exchange, 
in case all the wires should go underground 
some day. 





The Oram time regulator, described and 
illustrated in the REvrew last summer, is in 
operation in connection with the Boston ex- 
change, and is giving excellent satisfaction. 
Up to the present time subscribers generally 
have not exactly understood it, nor has much 
pains been taken to bring it to their attention, 
because the company’s electricians have been 
experimenting with it. But at last a contract 
has been entered into between the New En- 
gland Company and the Time Company; it 
has been decided that the ‘‘ regulator” has 
‘come to stay,” and, no doubt, means will 
be devised for informing subscribers that 
they can ascertain the Lour and minute at 
any time by holding the hand telephone to 
their ear for a few moments. 





I have had occasion to talk with persons in 
towns twenty and thirty miles from this city 
several times recently, and have been sur- 
prised to find how poor the’service is The 
fanlt is laid at the door of ‘* nduction, ’ 
which bas to bear a great many sins of the 
electrical sort, and, no doubt, with very good 
reason. Listen on a wire between here aud 
Providence, and it sounds as if you had your 
ear at a speaking tube which opened into a 
room full of buzz saws in active operation. 
But I have tried it in the dead of night, and 
likewise on Sundays, and, although the 
buzzing was absent, the service was poor. 
Personally, I have great confidence in sol- 
dered joints on telephone lines, and, unless I 
am much mistaken, they are far less frequent 
hereabouts than one might reasonably wish. 





We have got pretty well along into the 
short days, and the time for an active demand 
for electric lights has come. The chief thor- 
oughfares are brilliant with them, and many 
business establishments are using them ex- 
tensively for interior illumination. There 
are three c mpanies here—the Brush, Weston, 
and Merchants (Thomson-Houston)—each 
furnishing a large number. The aggregate 
just now cannot be less than sixteen hundred 
in the whole city, and the demand is still for 
more. Notwithstanding all that has been 
said against the arc light, despite all the 





_Inspired tirades against it which have found 


place in the columns of the daily press here 
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HLECTRICAL REVIHW . 





despite the efforts of the gas company in 
sundry ways and at all times to throw dis- 
credit upon it, it has constantly and steadily 
grown in public favor, and I believe that if 
the question of lighting the streets by arc 
lights only, and excluding gas altogether, 
even at an increased expense, were suvmitted 
to the people, the decision would be in favor 
of arc lights by a large majority. It is in- 
teresting to see that the daily papers here 
have far less to say about electric lights, and 
the dangers and difficulties that environ 
them, than formerly. Metaphorically sprak- 
ing, every time they opened their mouths on 
the subject they put their foot in it, and they 
have become a little careful. The average 
Boston editor—I know him intimately, and, 
personally, is a very good fellow. intelligent, 
well informed, and square, meaning to do 
the fair thing by everybody and to do injus- 
tice to no one; but if there is one subject 
upon which he is wholly and absurdly at sea, 
it is electricity, its characteristics, po-sibil- 
ities, and limitations. This ignorance he 1s 
not to be blamed for, but it is a matter fora 
good deal of congratulation that he at last 
realizes it. 





The Weston Company has placed four of 
its large incandescent lights—i25 candle- 
power each—in the well-kuown book store 
of Messrs. Clarke & ‘ arruth, on Wa-hington 
Street, where they are attracting much atten- 
tion and giving excellent satisfaction. These 
were shown at the Philadelphia Exhibition, 
and were described at some length in my 
“ Notes;” but the exhibition was a poor place 
to judge of them, because the whole place 
was so flooded with light that it was impos 
sible to see how much illumination was due 
tothem. But in the store in question they 
are the only lights used, and it is really 
startling to see how brilliant the illumina- 
tion is. The charge fifty cents a night for 
each—seems to me a trifle high, considering 
that two of them can be run with a little less 
power than is required for one arc lamp, and 
that the price of these, which require daily 
attendance and new carbons, is but mimety 
cents. Still, considering the steadiness of 
the light, its novelty, and general attractive- 
ness, I thivk the company will have no 
trouble in placing a large number of these 
lights even at the figure quoted, especially at 
this season, when the days are shurt and 
people are already beginning to throng the 
stores in search of hoiiday gifts, 





The startling thing in electrical circles 
here this week has been the decision in the 
Bell-Drawbaugh case. The Bell people were 
confident of a decision in their favor, but 
when it would come no one could tell. On 
Friday and Saturday of last week it was *‘in 
the air” that the crisis was at -hand, and 
Bell stock walked up to two hundred aud 
twenty. I talked on Saturday evening with 
gentlemen who were iu a position to know, 
and they assured me that there was nothing 
definite known as to the time when the de- 
cision would be rendered. On Monday 
morning the stock was sluggish at 215, but, 
after the first board the tidings were wired 
over, and in the afternoon the stock opened 
at 265, and went up later ten points more. 
Of course the Bell people felt good, and 
there was a good deal uf mutual congratula- 
tions at No. 95 Milk Street. It is not un- 
freyuent, it seems, for decisions to be ren- 
dered in print, so that it is easy to get du- 
Plicates, but in this case the Judge, deter- 
mined to avoid all possibility of its getting 
out prematurely, sent the Clerk of the Court 
but one copy, and that in type-writer priut 
There was sume lively copying done in the 
Clerk’s office in New York ou Monday and 
on Tuesday morning the executive offic rs 
and directors of the Bell Telephone Com- 
pany had a joyous sessiun, reading it over 
together. 





Of course it lays the Drawbaugh folks 


out cold. They were under a temporary in- 


junction before, and now it is made perpet- 
ual, that is, unless the decisiun is reversed 
by the Supreme Court. This is far from 
Probable, but, were it so, it will take years 
before the Supreme Court can get at it, and 





| in the meantime the Bell Company holds the 
| field, and will be daily strengthening itsetf. 


This decision is going to give confidence to 
every sub-company, stiffen up the market 
value of its stock, and encourage it to go 
into new work. Itis going to dampen the 
ardor and courage of every one of the com- 
panies whose telephones are alleged infringe- 
ments of the Bell patents, and it is going to 
encourage the Bell people to prosecute their 
suits against them with renewed vigor. Its 
effects will be widespread, for every manu- 
facturing company which makes and deals 
in telephone supplies is going to find an in- 
creased demand for its goods. There are, in 
the hands of a number of these sub-compa- 
nies, blocks of stock known as ‘‘ Treasury” 
stock, which has long been unavailable, be- 
cause the market was too low to permit of 
its being sold. The ‘‘boom” will lift this, 
in the case of well-established companies 
loing a good business, to the point where 
itcan be marketed, furnishing the meaus 
wherewith to build new lines and establish 
and equip new exchanges. 





Nor must I forget ‘‘ the boys.” There is no 
vody of men among whom exists a stronger 
“esprit de crps”’ than among the telephone 
men. Thy have been a little too sanguine 
sometimes, but they have bad honest convic- 
tions as to the value of the business with 
which they are connected, and they have 
had the courage of their convictions, as evi- 
lenced by the fact that there but few ot 
ihem who have not held, on their private 
account, more or less telephone stock of one 
kind or another. The past few months have 
been very trying for them, and many a poor 
fellow who fondly hoped that his little bluck 
of stock was going to be the foundation of a 
competence, has seen the time when it was a 
mill-stoue about his neck, making it hard tu 
go through from month to month, and make 
both ends meet. A ray of very bright sun- 
shine has come into their lives, things look 
very different to them, and more than one 
of them will have a merrier Christmas than 
if Judge Wallace had delayed his decision 
another month. A joyous time to them! 





Of course the Drawbaugh people here 
don't feel so happy, although they bear up 
nobly. One of them, being commiserated 
upon the fact that he had lost the case, said 
that he was in the position of the noted law- 
yer who said: ‘‘I never lose a case, but my 
clients sometimes do.” It is a trifle hard on 
the “clients,” especially those who sub- 
scribed for the stock of companies which 
were to be sub-companies of the ‘‘ Peoples,” 
and to work, under license, the instruments 
alleged to have been invented by Draw- 
baugh. The stock was put out to them at 
$15 a share (par 100), one half to be paid in 
cash, and the other half when the allegea 
claims of Drawbaugh were established. This 
always reminded me of the Confederate 
treasury notes, ‘* payable two years after the 
ratification of a treaty of peace between the 
( onfederate States and the United States of 
America.” Peace came, but without the 
formality of a treaty, and in coming it 
wiped out the Confederate States absolutely, 
so thatsthe potes were not worth the paper 
they were printed upon, except as curiosi- 
ties. I fancy that the Drawbaugh certifi- 
cates have just about that value to-day. 





At the Mechanic Charitable Building work 
is at last progressing with some degree of 
vigor for the opening of the American Elec- 
trical Exhibition. It was hoped that all 
would be ready last Monday, and the man- 
agers had reasonable grounds for thinking 
so, inastouch asthe exhibitors had definitely 
promised to be prompt. But thy lagged, 
and a postponement had to be acnouuced. 
It lo ks now as though things might be fairly 
ready by next Monday, but not before. The 
Bell people have commissioned Mr. Gilliland 
to make their exhibit, and it is sure to be a 
very interesting one. He is also to have 
charge of Mr. Edison’s private exhibit, and 
I understand that the Western Electric will 
show side-by side with the Bell people, as 
they did at Philadelphia. The Bedwell elec- 
tric railway, also shown on a small scale in 





Philadelphia, is to make a really important 


exhibit, and I see that the Rhode Island Elec- 
tric Company is putting up a number of 
clocks in different parts of the building. It 
must be remembered that it was fully two 
weeks after the Philadelphia show opened 
before it was really ready, and some leniency 
ought to be shown managers for the delay 
here. They are the greatest sufferers by it, 
and they are in no way responsible for it. 





The Electrical Development and Manufac- 
turing Company is getting into first-rate 
shape, and is hard at work on orders. It has 
patented, and is now manufacturing, a new 
cut-out box for are lights, by all odds the 
best thing of the kind that I haye yet seen. 
Its action is certain, perfect contact is as- 
sured. it cannot by any possible accident be 
left * half-way over.” and it is much cheaper 
than the forms of cut-out box now used for 
the same purpose. The co.apany hxs also 
devised a new call-box for district telegrsph 
use, and is manufacturing a large number 
for the Baltimore and Ohio Telegraph Com- 
pany. It has fine quarters at :97 (ongress 
Street, occupying two entire fluors with iis 
workshops and laboratories, and part of a 
third with its offices and store rooms I's 
offices have tnis week been su’ plied with the 
Thomson-Houston invandescent light. As 
yet they are working only fairly well, but as 
they have been in but a few days, and are on 
trial, it is hardly fair 'o speak of them or the 
light which they give. They are run from 
are currents, a distributing box, which 
divides the current up into nine parts. fur 
nishing nine incandescents, taking the plac 
and power of an arc light. Of course, when 
any siagle light out of the group of nine is 
not wanted, its part of thecurrent is automati- 
cally shunted into a resistance coil, which 
takes it up, so that there is no economy un 
less the whole grcup of nine are put out. 





They tell me that the Royal Electric Co , in 
Montreal, has made a storage battery of its 
own, from which it is getting from thirty 1 
forty very good lights. The battery is stil 
in the experimental stage, and how long it 
will last time only can determine. I am in 
hopes to get further data concerning it at an 
early day. 





Word comes to me that negociations are 
about closed between the Rhode Island Tcle- 
phone Company and the Oram time people; 
also that the Southern New England Com 
pany is likely to adopt and use Mr. Oram’s 
time regulator. 





New England Telephone stock jumped up 
to 42 on the receipt of Judge Wallace’s deci- 
sion. Ene, which has been hanging around 
20, did not take a start, but remains at about 
the same old figures. I don’t want to write 
any more ‘‘Chapters of Erie,” but there is 
material enough, should occasion seem to 
require. 





The American Electric and Illuminating 
Company is pushing things with vigor. Mr. 
W. H. Burgett, the new general manager of 
the company, has just returned from Port 
Huron, Mich., where he has closed a contract 
for a plant of one hundred lights. A con- 
tract has also been closed for a one hundred 
lizht plant in Bangor, Maine, and work wi'} 
be begun upon it immediately. The Ameri- 
can Company was never stronger, busier or 
in better shape than now. 





THE ‘DAKOTA DEAL.” 
(Editorial Corresponcence of the ELEcTRICAL 
REVIEW.) 

Boston, Dec. 3, 1884. 

I had a pleasant call to-day from Mr, Chas. 
E. Adams, who took exceptions to the state- 
ment in my Minneapolis letier to the effet 
‘the whole matter of the purchase price 
(of the South Exstern Dakota franchise) had 
been passed upon and approved by them 
(Messrs. Adams and Jewett) as directors,” 
He showed me that he was not chosen a 
director until December 5, 1883, and also that 
the Dakota purchase was made in the pre- 
cedivg July, so that he could not, as a 
director, have be-n a party to it. 





On con- | 


sulting the records, I find his statement as to 
dates exactly correct, but I also find that, on 
the 11th day of December, 1883, six days 
after his election as a director of Erie, there 
was a meeting of the Board, at which were 
present Me-srs. Ingham, Glidden, Adams, 
Coburn and Jewett. At this meeting the 
appointment of an auditing committee, con- 
sisting of Messrs. Jewett, Pollard and Shat- 
tuck, previowsly made by the Executive Com- 
mittee, was approved and ratified hy the 
Board, and subsequently, but at the same 
meeting, Mr. Adams being present, the report 
of said auditing committee, covering, among 
other transactions, the Dakota purchase, was 
received and accepted. 

I certainly had no desire to do Mr. Adams 
an injustice. Considering all the facts, I do 
not feel that I did. Ws. A. Hovey. 





Dertrorr [non Tower Company. 
Devrrort, Micu., Nov. 17, 1884. 
Editors of the Electrical Review : 

GENTLEMEN :—We have been doing a very 
exten-ive job in tower building in Detrvit 
this season having erected 8) towers in this 
city -ince last June. The largest portion of 
these towers are 150 feet in height, the 
highest being 175 feet. The total number of 
are lamps 2,000 candle power) is 340 in use 
on towers. Detroit enjoys the distinction «of 
being the only large city in the world which 
is lit entirely by the tower svstem, and we 
can assure you that the system is rapidly 
vrowing in favor with the people of Detroit. 
It has been opposed most bitterly by a por- 
tion of the local press and pe »ple, and some 
of our citizeus who have the habit of forming 
their own opinions, uninfluenced by these 
journals, have been so unkind as to intimate 
that the ¢nspir tion of this adverse criticism 
was caused by the stockholders of the gas 
companies. 

Of course in the execution of a work of 
‘his magnitude there have been some imper- 
fections, but these are being rapidly cor- 
reted, and the tide of public opinion is 
rapidly setting in our favor. If your editor 
is still in the West, we think it woul.i be well 
‘or him to take in Detroit on his return trip, 
so that he can judge for himself whether 
the tower system is ‘‘a failure,” or a success. 
We take our stand upon this platform. 
‘The tower system is a success, and is the 
only means by which a city can be properly 
lighted by electricity at a cost less than gas 
light.” And upon this platform we expect 
to win, and not be ‘‘counted out.” 

Respectfully yours, 
Detroit Iron TowreR Company. 





* * A recent writer in a British review 
claims that a decade constitutes a trade 
rycle, and states that an examination into 
the commercial history of Great Britain for 
nearly 70 years past verifies this theory. 
'he year 1816 in England witnessed a com- 
mercial crisis followed by three years of de- 
pression. A moderate recovery in 1820 was 
succeeded by three years of overtrading, 
and another commercial crisis in 1826. A 
similar cycle of depression followed by 
recovery, and subsequent excessive specula- 
tion next came, ended by a breakdown in 
mn 1837. In short, the years 1816, 1826, 
1837, 1847, 1857, 1867 and 1876 witnessed 
comme: cial crises in England ; while 1820, 
1830, 1840, 1850, 1860, 1870 and 1879 saw the 
inau8uration of a period of moderate re- 
cov: ry, foll wed by an era of speculation, 
which was usually of three years’ duration, 
and rounded by a panic. On this side of the 
water we find this rule holds nearly true, 
though the rebellion broke up the regularity 
in the succession, Since the war, panics 
have oc: urred in the Fall of 1873 and in the 
spring of 1884, abut 104 years apart That 
these 10-year cycles are further divided into 
three periods—one of depression, one of 
moderate trading, and one of excessive 
speculation is easy to see, and we finda 


belief in these subdivisious of three years (or 
a third of a decade, to be prev: lent in nearly 
all branches of trade. Following this theory, 
brings us to better times in 1887, and to the 
maniacal speculation period again in 1890 
In view of the tendency of the aye to 
“hurry,” we trust that the good time coming 
will increase its speed as it draws near, 
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«* E. T. Baker, Esq., bas been appointed 
assistant general manager of the Cumberland 
telephone Co. at Na-bville, Tenn. 

x", Professor Riatti has devised a new 
battery, based on the production of electric 
current through the difference of temperature 
of two states of one and the same substance. 
Two copper pipes, fixed a slight distance 
apart, pass through the wooden or porcelain 
cell, containing a solution of sulphate of 
copper, and are traversed, the upper one by 
steam and the lower one by cold water. 
When the circuit is closed, the copper of one 
pipe becomes dissolved and deposited on the 
other. 

»*, The Inter-Continental Telephone Com- 
pany, operating under exclusive government 
concession in Venezuela, now has exchanges 
established at Caracas, Da Guayra, Valencia, 
and Porto Cabello, aggregating nearly 500 
subscribers. It has trunk lines connecting 
Caracas and Da Guayra, Valencia and Porto 
Cabello, over which a very large business is 
done. The exchanges are remitting surplus 
receipts to the Boston office already, and the 
net earnings in 1885 will excecd 10 per cent 
on the entire capital of the company. 

x*, The Domingo Electric Company have 
secured valuable concessions from the gov- 
ernment of that country, and are about to 
proceed vigorously in the establishment of 
exchanyes and the building of connecting 
lines. No iron or galvanized wire of any 
description is to enter into the construction, 
it having been decided to use copper wire 
exclusively. Not only is this the case, but 
not even a screw or rivet will be used in out- 
side work which is not made of -copper. 
The Palmer Wire Company is supplying the 
copper wire to be used by this company. 

«*, Judge Wallace of the United States 
Circuit Court,on Monday morning last handed 
in his decision in the case of the American 
Bell Telephone Company against the People’s 
Telephone Company. The desicion is volum- 
inous, covering many pages of legal cap, and 
is in favor of the complainants, the American 
Bell Telephone Company. This termination 
of a suit which bas occupied more than four 
years in trials in various courts sustains the 
preliminary injunction against the People’s 
Telephone Company, obtained some two years 
ago, and makes the Bell Telephone Company 
secure in all its rights. 

»*, The case of tbe Domestic Telegraph 
and Telephone Company and the New Jersey 
and New York (or Metropolitan) Telephone 
Company, was taken before the Court of 
Errors and Appeals on the 19th, and the 
court granted a stay of proceedings until the 
end of the next term. When the Vice-Chan- 
cellor a few days ago dismissed the order to 
show cause, and thereby enabled the Metro- 
politan Company to proceed with its work of 
establishing a competitive line, the Domestic 
Company’s counsel, Messrs. McCarter, Hub- 
bell and Young, immediately applied to the 
Court of Errors and Appeals for a hearing on 
appeal. The prelimmary argument took 
place on the 19th inst., and the court granted 
a stay of proceedings, putting down the case 
for argument next term. 

x", The Syndics of Rome and Naples have 
addressed letters to the president of the 
Italian General Telephone Company. warmly 
thanking him f.r gratuitously establishing 
telephonic communication between the vari- 
ous hospitals avd cholera refuges, by me.ns 
of w ich, in a great measure, the spread of 
the disorder was considerably circumscribed 
The president, Commendatore D. Gallo'ti, 
in replying, pays a high tribute to Signor 
Ernesto di Maria, technical director of the 
central office, who was urged to use the 
utmost dispatch in placing a telephone in- 


strument at Pendino for the Relief Com- 
mittee. He succeeded in effecting communi- 


cation, bnt ecud not himself reply to a 
messige, havioy fallen a viciim to the cholera 
in the discharge of his duty. 





x", At Ottawa, Ontario, on the 24th inst., 
the case of the Toronto Telephone Manufac- 
turing Company against the Bell Telephone 
Company came up for hearing before the 
Minister of Agriculture. This is the case in 
which the Toronto Company has applied to 
the Dominion Government to set aside the 
Bell telephone patent and declare it void for 
un infraction of the Patent Law. Every 
effort has been made by defendants to pro- 
cure a writ preventing the Minister of Agri- 
culture from hearing the case, on the grounds 
that it was ultra vires of the Dominion Con- 
stitution. They failed, and the case went on. 
In opening, counse] for the prosecution 
brought documentary evidence to show that 
a larger number of telephones and essential 
component parts of the Bell telepione had 
been imported into Canada after the expiration 
of a year, as prescribed by statute, that after 
the exp‘ration of two years the manufac- 
turing of different parts of the instruments 
was carried on in the United States, th: se 
parts being imported and put together in 
Canada, in contraventior of the Patent Act, 
and that the Bell Telephone Company had 
refused to sell their instruments at any price. 
It was found, however, that several importen! 
witnesses had been unable to reach the city, 
and as the Minister of Agriculture desired to 
obtain all possible evidence, he decided to 
adjourn the hearing until Tuesday, Dec. 2. 

— = 


Popularity of the Telephone in Mexico. 


A foreigner, coming to Mexico for the first 
time, with his preconceived ideas of the 
backwardness of this country in all modern 
improvements and a feeling that he must 
put up with the absence of a great many con- 
veniences and labor and time-saving ap- 
pliances, which he bas grown to cousider as 
almost indispen-able in business in his own 
country, is sure to receive a pleasant surprise 
on his arrival here. The progress made in 
railroad building is well known all over the 
world, but the readiness with which the 
lately invented electrical improvements have 
been adopted here, so that they are really 
more popular than in many of the countries 
of the Old World, is not so well known. 
Mexico possesses an extensive network of 
telegraph lines, which are constantly being 
extended, some in connection with the rail- 
rouds and others where railreads have not 
yet penetrated. 

The electric light is now in general use for 
street lighting, not only in the capital but 
also in. quite a number of interior cities. 
But the most notable progress, considering 
the short time since its iutroduction, and 
that only a few years ago it was looked upon 
asa plaything and an experiment even in 
the United States and Europe, has been at- 
tained by the telephone, as a comparison of 
the number of subscribers in this city with 
those of some European cities of nearly the 
same poulation will show. In making com- 
parisons of Mexico’s population with that of 
uther cities, especially in Europe, the great 
number of poor and homeless Indian inhaLi- 
‘ants must be taken into account, making 
the actual number to be considered in a 
question of this nature much smaller than 
tbe census would show. 

The following table of cities in France 
and Belgium with their approximate popula- 
tion and number of telephone sub-cribers, 
according to the latest statistics at our com 
mand, shows a general inferiority to the use 
of the telephone in the City of Mexico, 
which with a population ranging from 
250,000 to 300,000, including the large Indian 
percentage, numbered 560 subscribers to the 
Mexi¢éan Telephone Company on the ist of 
November : 


Population. Subscribers. 
WOPONOEE. 66 sc cecses 216,000 522 
ee enn 843.000 563 
Marseilles........... 319,000 380 
Saree 122, 00 92 
ree Ae 163,000 146 
rene 105 000 96 
NE Sa saigs 6: 44:sic5-4 ana 92,000 198 
ID are.ted-oennins &:< 885,000 631 
ane ee 131,000 318 


The above figures rerresent the number 





of subscribers on Sept. 4th, except in the 


case of Brussels and Ghent, which give the 
number as existing July 31st, 1884. The 
increase in subscribers in this city since 
April 1st, 1884, is still more remarkable, the 
number having been on that date 376, against 
560 on Nov. Iist., an increase of 184, or 49 
per cent. in seven months. In none of the 
cities above mentioned has the increase in 
the use of the telephone approached this 
figure, the nearest being Brussels, which 
gained 75 subscribers in six months. 

We were led to make the foregoing com- 
parison from the importance which we 
attach to the ready adoption of new 
inventions and improvements as a sign of a 
desire for every possible means of progress 
on the part of a people. There is no 
stronger proof of the adaptability of a 
country to worthy and promi-ing enter 
prises than statistics of the nature we have 
just mentioned. 

For an enterprise so young as the Mexican 
Telephone Company, the success which it 
has attained in its three years of existence, 
aud especially during the last six months. 
promises well for the future, and it is to be 
hoped that it will continue to receive such a 
cordial support as will enable its extension 
in various directions, which will be of direct 
benefit to the public. The Villa of Guada- 
lupe will soon be connected with this city 
und a number of subscribers are already 
assured there, so that the line will im- 
meGiately pay running expenses, and yield a 
moderate profit. In Guadalajara, the com- 
pany has 158 subscribers. 

The telephone, which is at first looked 
upon as a luxury by those who have been 
iccu-tomed to get along without its help, 
soon grows to be more and more of a neces- 
sity and, in fact, becomes almost indispensa- 
ble to the business man in his house and at 
his office. This explains its growing popu- 
larity and the constant increase in its use in 
all parts of the world where it hus been in- 
troduced. It has probably attained its 
greatest success in the busy, thriving cities 
of the United States, but the indications are 
that the appreciation in which its benefits 
are held here insures a steady progress which 
will be in exact proportion to the gruwth of 
business in general.—M.vican Financier, 


———-~ ipo 
Underground Telephune Wires. 
ARGUMENTS FOR AND AGAINST UNDER- 
GROUND TELEGRAPHY—ADDRESS BEFORE 

THE SOCIETY OF ARTS. 


The following is an abstract of a paper 
which Mr. W. W. Jacques, electrician of 
the American Bell Telephone Compary, read 
before the Society of Arts at the Massachu- 
setts Institute of Technology on Thursday 
evening of last week : 

The idea of laying telegraph wires under 
ground is not new. 
constructed in this country, from Baltimore 
to Washington, in 1843, was inteuded to be 
laid under ground, and the first nine miles 
was so laid. Four copper wires were each 
wound with cotton, soaked in shellac, and 
the whole drawn into a lead tube. This 
tube was laid in a trench by the side of the 
railroad. Hardly was the section com- 
pleted, however, when water found its way 
into the joints, destruying the insulation, and 
the conductors failed. They were accord- 
ingly replaced by wires strung on poles, and 
the rest of the line was constructed in this 
way. 

In England a very similar line was built, 
along the line of the Great Western Rail- 
way. for a distance of thirteen miles out 
from the city of London. This line failed 
in exacily the same way as the American 
lines, and the pipes were dug up and placed 
on short posts six inches above the ground 
They were, however, soon replaced by pole 
lines. 

FURTHER FAILURES. 

‘At various places on the Continent similar 
experiments were tried. and everywhere 
with the same results. Thus it happened 
that, though the first idea of telegraph engi- 
neers the world over was to run electric 
wires under ground, they were everywhere 
obliged to string the wires on poles. In 
England and on the Continent there has 


The first telegraph line |- 





always been a strong de-ire to have a part, 
at least, of the electric wires under ground. 
In the cities, pole lines have been considered 
objectionable, because they disfigure the 
streets. Between cities, underground lines 
have been desired, because of their safety in 
case of invasion, great secrecy, and relia- 
bility in case of storms. 

The introduction of gutta percha, in 1846, 
accordingly gave a new impetus to under- 
ground construction, and though it took 
years of experimenting and millions of 
dollars, and though system after system 
failed in England, Germany, and the rest of 
Europe, there exists to-day a succe-sful and 
durable system of underground telegraph 
wires connecting together the principal 
cuies of the German Empire—a somewhat 
similar system connec!ing together the prin- 
cipal cities of France—besides many other 
underground lines in various parts of Europe. 
Many of the European cities have the tele- 
graph lines carried from the center of the 
city to the outskirts, under ground; and, in 
Paris, not only all of the telegraph lines, but 
those for electric lights, telephones, and the 
various other private and municipal lines, 
are carried in the sewers under the streets of 
the city. 

INCREASED COST OF UNDERGROUND WIRES, 

It must be remembered, however, that 
these varivnus systems have cost from ten to 
twenty times as much as similar overhead 
lines. Moreover, it has been found that, for 
delicate and quick-working apparatus, such 
as automatic telegraphs, polarized relays, 
and, above all, the telephone, long under- 
ground lines are far less efficient than pole 
lines. There are two reasons, apart from 
the difficulty of securing good insulation, 
why these long underground lines are com- 
paratively inefficient : 

1. If an electric conductor be brought 
near to a large mass of conducting matter, 
as is a wire when it is taken down from a 
pole and buried in the earth, there appears 
in the current the phenomenon of retarda- 
tion, by which each signal, instead of being 
sharp and distinct, is partly kept back, so 
that it overlaps and mingles with the next; 
the result is to limit the speed of working of 
the apparatus; or if, like the telephone, it 
be an apparatus in which the currents are 
necessarily extremely frequent, to confuse 
and destroy the signals altogether. 

2. The second difficulty is called énduction, 
and is noticed when two or more wires are 
run side by side and near together, as they 
necessarily are in an underground cable. 

If the signals on one wire of such a cable 
be sharp and quick, they cause fac-simile 
signals on all of the neighboring wires, and 
this too, though the insulation may be abso- 
lutely perfect. 

The result of this phenomenon is, that 
messages sent over one wire are liable to be 
received on all other wires, and, in the case 
of the telephone, this phenomenon is notice- 
able on cables one thousand feet long and 
on a cable one mile long the parties on one 
wire can easily understand what those on 
the other wires are saying. 

I think these facts have sufficiently dem- 
onstrated that for long lines of telegraph, 
stretching from city to city, here in America, 
pole lines, which can be cheaply built, easily 
repaired, and where the wires can be re- 
moved from the retarding influence of the 
earth and the inductive influences on each 
other are decidedly superior to underground 
lines. 

THE PROBLEM IN CITIES. 


Within our large cities the problem pre- 
sented is somewhat different. During the 
last few years the number of electric wires 
has rapidly increased, especially since the 
introduction of the telephone and electric 


‘light, and the probability 1s that the next 


few years will show a further large increase. 
If these wires are run on poles, they not only 
disfigure the streets, but seriously interfere 
with the operations of firemen in case of fire 
as we have repeatedly seen during the last 
few years. A cobweb of wires running 
over the house-tops requires the linemeu to 
continually tramp through the houses and 
over the roofs, causing annoyance to the 
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tenants and damage to the buildings. More- 
over, wires fixed to house-tops are subject to 
removal at the whim of the owner, and they 
have to be Continually removed from build- 
ing to building as the good-will of each 
owner is exhausted 

In Paris, ail the wires are carried in the 
sewers under ground. 

In London, the telegraph wires are car- 
ried from the central office to many of the 
branch offices and to the railways leading 
out of the city under ground. 

In Vienna, Prague, Brunn, Munich, Augs- 
burg, Nuremberg, and many other cities, 
the telegraph wires are carried under-ground 
by armored cables to the outside of the 
city. 

In the German cities many of the tele- 
graph wires are carried under ground from 
the center of the city to connect with cables 
running to other cities. 

Telephone wires, electric-light wires, and 
a large majority of telegraph wires in Euro- 
pean cities are, however, as in America, car- 
ried over house-tops or on poles. 


THE PARIS SYSTEM. 

The cable most generally made in Paris 
consists of several gutta-percha-eovered wires 
laid into a cable covered with tarred hemp 
and drawn into a lead pipe; this pipe is 
fastened by hooks to the side-wall of the 
sewer. The cables are thus easy of access, 
and any new cables may be added as required 
without disturbing those already in use. 
The distances within this city are so short 
that neither induction nor retardation has to 
be considered in the telegraph wires. Elec- 
tric-lighting wires, we have seen, are not 
affected. Thé telephone wires are in Paris 
protected from these evils by an extremely 
simple though expensive device. Instead 
of a single wire for each circuit, two wires 
twisted together are used, the current going 
out over one and returning over the other. 
Such a device is called a ‘‘ metallic circuit.” 
Any outside disturbing circuit tends to in- 
duce, in the two wires of the metallic cir- 
cuit, equal and opposite currents, which 
neutralize and disappear. In such an ar- 
rangement, too, there is a minimum of re- 
tardation. 

There are several thousand miles of wire 
in the sewers of Paris, and the cost of the 
gutta-percha-covered cables is about $140 
per mile of wire, or about five times the 
cost of a pole line to do the same work. 

While it seems impracticable to put all of 
the wires under ground in cities, much may 
be done by putting the heavier lines, when 
a large number of wires run side-by-side for 
a considerable distance, under the street. 

Our American telegraph and telephone 
companies have recognized this fact, and I 
shall describe briefly some of the lines which 
have been constructed in this way. 


EXPERIMENTS IN BOSTON. 


The American Bell Telephone Company 
has recently constructed two short lines of 
underground wires in the business section of 
Boston, and these give us excellent data 
from which to judge of the extent of techni- 
cal practicability and the expense of putting 
all wires under ground. We have seen that 
in Paris the retardation and induction are 
both obviated by the use of double and 
twisted wires in metallic circuit. It is neces- 
sary that all of the wires be in metallic cir- 
cuit, for, if a metallic circuit be connected 
to a single-line circuit, the disturbances are 
not removed. If a sub-criber in one city 
wishes to talk with a subscriber in a neigh- 
boring city, both cities must have metallic 
circuit systems and metallic circuits between 
the two cities. As the two lines constructed 
in Boston are short, only about one-quarter 
of a mile each, it was deemed best to use 
single-line circuits, hoping that the incuc- 
tion and retardation on so short lines would 
not be serious. 

The system is constructed as follows: 
Eight wrought-iron pipes, three inches in 
diameter, are laid side by side in two rows, 
about four feet below the surface. At each 
street corner is built a brick chamber, large 
enough to admit a man, and with a cover 
flush with the street. The cables, of which 


several kinds are in use, run out from the 
basement of the central office through these 
pipes and up the side of buildings to roofs, 
from which they spread out to the subscribers 
by means of ordinary overhead lines. 

IN OTHER AMERICAN CITIES. 

In Washington and Pittsburg the tele- 
phone cables, instead of being drawn 
through conduits, with man-holes at inter- 
vals, are laid in wooden troughs some two 
feet below the surface of the street and these 
troughs are filled with pitch. 

Of course, this system, once laid, is inac- 
cessible. 

In Chicago the Bankers and’ Merchants’ 
and the Postal Telegraph companies have 
each constructed underground lines from the 
outskirts of the city, some four miles, into 
their respective offices near the center of the 
city, and, from their offices. the lines radiate 
so as to enter a considerable “number of 
hotels, public buildings and important busi- 
ness buildings. 

In both of these lines cables are drawn 
into iron conduits with man holes at every 
street corner somewhat as in the plan 
adapted by the American Bell Telephone 
Company, in Boston. 


——_>-+—___ 


B. & 0. Telegraph Company. 
ANNUAL REPORT SHOWING A SATISFACTORY 
CONDITION AND GREAT PROGRESS. 


There was much more than ordinary in- 
terest, particularly in telegraph circles, over 
the annual report of the Baltimore & Ohio 
Railroad Company submitted to the stock- 
holders last Tuesday as it was to go into de- 
tails as regards the Telecraph Company. 
Quite a space in the report was devoted to this 
subject and the opening lines indicated the 
spirit of the management. There was a quota- 
tion from the report of the late President to th 
effect that the absolute independence of the 
telegraph system should be maintained and 
such connections established as would enable 
it to preserve firmly and successfully its 
independence asa great competing organiza- 
tion. As thus said the father, so reiterates 
the son ; and there was no uncertain ring in 
his utterances on the question. The state- 
ment was made that $2,000,000 had been 
expended during the fiscal year in the 
acquisition of lines, and that at this time the 
system represents 6,886 miles of poles and 
47,417 miles of wire. This embraces a 
system double that of the Atlantic & Pacific, 
when in 1883 it was bought by the Western 
Union for $8.500,000 in stock, and one and 
a quarter times as large as that of the Ameri- 
can Union, which was sold for $15,000,000, 
also in the same stock. At the close of the 
war in 1865, the wire mileage of the Western 
Union Telegraph Company was slightly in 
excess of 60,000, and the capital stock was 
$21,000,000. In other words, the Baltimore 
& Ohio system will, when lines now in 
course of construction are completed, be not 
only nearly as extensive as both the Atlantic 
& Pacific and American Union combined, 
but, as compared with the Western Union at 
the close of the war, 


AS GREAT IN MILEAGE, 


which mileage, as heretofore shown, was 
represented by a capital of $21,000,000. 
The total mileage of the United States at the 
close of the war could not have been in excess 
of 75,000, because in 1866, after the West- 
ern Union had absorbed the United States 
Company «and American Union Telegraph 
Company, the total mileage was only 75,000; 
with no competition other than that of three 
comparatively local compani¢s of insignifi- 
cant mileage. The expenditure of the past 
year on the Baltimore & Ohio lines were 
made when material was at least |5 per cent 
below the lowest prices at which any lines 
were ever constructed in this country, and the 
system exceeds that in capacity of ary other 
competing telegraph company, and between 
the two great cities of the East and West its 
facilities are the equal of any company. The 
public bas already ~eceived and will continue 
to receive advantages and economies from 
the competition offered, and as every suit at 
law brought against the Baltimore & Ohio 





Telegraph Company in the attempt to retard 


its progress has failed in its purpose, com- 
petitive telegraphy, it is proven, can be 
sustained, all arguments to the contrary 
notwithstanding. 

The stockholders, after listening to the 
annual report, went into an election for 
Board of Directors of the Baltimore & Ohio 
Company. The old board was, for the most 
part, re-elected, the main change being the 
election of F. Harrison Garrett in place of 
Robert Garrett as a director. The vote 
polled was the greatest known since the 
organization of the company, nearly $10,- 
000,000 of the $15,000,000 of stock being 
represented. The new board meets on 
Thursday for the election of President and 
other officials. 

—_—_~@>e———— 

.... President Norvin Green of the West- 
ern Union Telegraph Company sends out a 
card to the public denying that the company 
delayed, altered, or withheld the election re- 
turns of this State or any other State, or 
tampered with them in any way. It had 
nothing to do, he says, with the returns of 
this State except to transmit them as prep ired 
by the agents of the Associated Press. The 
Associated Press did all the compiling in its 
own office, and all bulletins weree prepared 
by it. No person connected with the West- 
ern Union, except the operators, had any 
access to the returns until the bulletins made 
up 1m the Associated Press office were handed 
to the company fer public distribution. Dr. 
Green adds that he has no reason to believe 
that the agents of the Associated Press acted 
otherwise than impartially. As to delay, the 
roturns never came in so promptly from so 
many districts. The importance of the late 
returns in this case made their lateness con- 
spicuous. As to Indiana, in the absence of 
any agent of the Associated Press, Mr. J. F. 
Wallack of Western Union, at the request of 
the political committees and the press, sent 
out the returns. He says that he did his 
hest. Dr. Green has invited the Chairman 
of the Democratic State Committee to assist 
in the investigation which Mr. Wallack has 
asked for. 

——-ae———_- 

.... The telegraph appears to have made 
more progress in the United States than in 
any other country. The number of Americ:n 
telegraph offices in 1°82 was 12,917, and the 
number of telegrams forwarded during the 
year was 40,581,177. The number of tele- 
graph offices in Great Britain and Ireland in 
1882 was 5,747, the number of telegrams for- 
warded being 32,065,029. Germany had 
10,803 offices, the number of telegrams for- 
warded being 18,362,178. France had 6,319 
offices, the number of telegrams *forwarded 
being 26,260,124. Russia had 2,819 offices, 
the number of telegrams forwarded being 
9,800,201. Belgium had 835 offices, the num- 
ber of telegrams forwarded being 4,066,843. 
Spain had 647 offices, the number of tele- 
grams forwarded being 2,830,186. British 
India had 1,025 offices, the number of tele- 
grams sent being 2,032,603 Switzerland had 
1,160 offices, Italy 2,590, and Austria 2,696. 
The number of telegrams forwarded in these 
three last-mentioned countries was 3,046, 182, 
7,026,287 and 6,626,203, respectively. A con- 
temporary supplies some interesting partic- 
ulars as to the number of words transmitted 
by telegraph to all parts of the kingdom of 
Great Britain on the occasion of the Prime 
Minister's recent visit 1o Edinburgh. On the 
evening of Mr. Gladstone’s arrival press 
messages containing over 17,000 words were 
handed in at the telegraph department of the 
general post office; but the actual number of 
words transmitted was over 67,000, owing to 
the fact of the same report being sent to more 
than one newspaper. Mr. Gladstone’s visit 
to the Forth Bridge Works led to the trans- 
mission of 12,000 words, and his movements 
on the following day to 19,000. On the occa- 
sion of his first speech on Saturday evening 
(August 30) in the Corn Exchange, 62,471 
words were handed in and 138,445 trans- 
mitted. The number would have been 
greater had not Sunday intervened, allowing 
of the transmission of many messages by 
train. On Monday evening, September 1, 
the press messages reached the enormous 
number of 117,000 words, causing tle trans- 
mission of about 427,000 words, the largest 
number ever transmitted on any one night 
from Edinburgh. After the Waverley Market 
speech of Tuesday night, September 2, 
172,821 words were transmitted. 
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... The referee to whom was referred the 
suit brought by the city against the Bell 
Telephone Company and the Mutual Union 
and Western Union telegraph companies, in 
Philadelphia, to recover a license fee of $1 
per year per pole and $2.50 per mile of wire, 
has filed his report. He says that the fees 
exacted are unreasonable and operate in sub- 
stance as a tax, and he, therefore, isof opinion 
that their collection cannot be forced. 

...- Some generally well-informed parties 
have been buyers of the Postal Telegraph 
Company first mortgage bonds. The price has 
advanced the past week from 29 to 31 per 
cent. We believe they are good for a con- 
siderable further advance. It is thought that 
Mr. Mackay and his associates have now such 
a large interest in the postal telegraph, and it 
is so important to the success of their Com- 
mercial Cable Company, in which they have 
some $4,000,000, that they intend to see the 
company through. 

.... The chambers of commerce of Lon- 
don, Liverpool, Manchester, Paris and Mar- 
seilles have been exchanying communica- 
tions with a view to taking joint action at 
the coming telegraph conference. The 
denials by the various telegraph companies 
that further restrictions of the cod fishery and 
other curtailment of present facilities are 
contemplated are distrusted by the chambers, 
which will ask for the admission of repre- 
sentation at the conference. 

..-.d. W. Plaisted, of Portland, superin- 
tendent of repairs of the Western Union 
Telegraph Company, began last week to 
bury all the wires leading from the Boston 
& Lowell, Eastern, Fitchburg and Boston & 
Maine Railroad stations to the main office on 
State street. The wires will be placed in 
two heavy iron tubes, three inches in di- 
ameter, laid six inches apart. They will 
lead into manholes five feet in diameter and 
about 450 feet apart. The work will be car- 
ried on night and day until done. The ex- 
pense will be nearly $15,000. After this is 
done all of the Western Union poles and 
wires on Friend street, and the housetop 
wires, will be removed at once between the 
above-named points. 

.... The report of the Baltimore and Ohio 
Telegraph Company shows that in extent of 
wire mileage it is twice what the Atlantic and 
Pacific was when purchased by the Western 
Union, and one and a quarter times larger 
than the American Union mileage when it 
was taken into camp by the same company. 
For the Atlantic and Pacific the Western 
Union paid, in its stock, $8,500,0' 0, and for 
the American Union $15,000,000. On the 
Baltimore and Ohio system $2,000,000 was 
paid out during the year ending September 
30, and the report says that, comparing the 
cost of the Baltimore and Ohio system with 
that of the system of its principal competitor, 
it is believed that it can obtain and hold such 
a volume of business as will yield very satis- 
factory net results from the expenditures. 
By the close of the year it will have a mileage 
nearly as great as that of the two companies 
combined, which cost the Western Union 
over $23,000,000. It will then nearly equal 
the whole of the Western Union mileage im 
1866, after it had absorbed the United States 
and American companies, and be nearly as 
great in extent as the entire system of the 
country at the close of the war, when it was 
little, if any, in excess of 75,000 miles. No 
attempt has been made to force the business, 
owing to the fact that wires are still being 
strung, and it has been the desire of President 
Bates to move slowly, in order that satisfac- 
tion might be given the public and its wants 


thoroughly provided for. The Raltimore and 
Ohio system now embraces a wire mileage of 
47.417 miles, with 6,886 miles of poles, this 
not including the mileage still in course of 
construction. Advantage has been taken of 
the low price of material, it being stated that 
the expenditure has been upon a basis of at 
least 15 per cent. under the figures at which 
any lines Were ever built in this country. 



















* *Dr Gore, ina paper on the electroly- 
sis of fluoride, chlorate, and perchlorate of 
silver, has shown that a solntion of these 
salts is readily decomposed by using elec- 
trodes of silver and an electric current de- 
rived from a single cell composed of zinc 
and platinum in dilute sulphuric acid. 

* * There has been cast at the foundry of 
The Henry Bonnard Bronze Co., 237-239 
Mercer Street, this city, a bust of Col. Baines, 
manager of the electric exchange at Phila- 
delphia, Pa. Prof. Rupert Schmid is the 
sculptor. The bu-t is given asa present to 
Col. Baines by the clerks and employes of 
the Electrica] Exhibition. 

* * The substitution of electro motors for 
steam engines has a sufficient basis of prob- 
ability to be worthy of consideration. In 
view of the great amount of work accom- 
plished by electricity during the past few 
years, it would be rssh to assert that elec- 
tricity will never be commerce‘ally available 
for driving machinery in the mills of Lowell 
or Lawrence. 

* * Among the latest inventions reported 
from Australia is a muchine for producing 
rain storms. It is intended to force a rain 
supply from tbe clouds during a period of 
drought. The apparatus is in form of a 
balloon, with a charge of dynamite attached 
underneath it. The balloon is to be sent 
into the clouds, and when there the dynamite 
is to be fired by a wire connecting it with the 
earth. A trial of this novel contrivance isto 
be given upon the dry districts of New 
South Wales, and the result is looked for- 
ward to with interest by some of the resi- 
dents of that colony. 

* * The first experiment with electricity 
as a motive power on the New York elevated 
railroads will be made on the Second-avenue 
line. A central rail, twenty pounds heavier 
than those now in use, will be laid between 
the rails from Chatham square to the Harlem 
River terminus. Electricity will be con- 
ducted from the dynamos to the central rail 
by a large wire. The rails will be insulated, 
but the present tracks will remain as at 
present. All the electric railway companies 
will be allowed equal facilities for the experi- 
ments with the motors, and the expense of 
laying the rail will be divided between them. 
A commission, to be selected by the com- 
panies, will decide on the relative merits of 
the inventions. 

** The magnitude of the forestry prod- 
ucts of the United States is shown by re- 
cent statistics. These demonstrate that not- 
withstanding the enormous value of the 
corn crop, it is slightly exceeded by the 
annual value of the forest products. The 
following remarkable figures show the value 
of the principal products of the country ino 
their regular order for the year 18838: For- 


estry, $700.000,000 ; corn, $679,714.499 ; 
wheat, 474,291,850; hay, $371,811.084; 
cotton, $280,266,424; oats, $150,243,565; 


gold and silver, $74,400,000; coal, anthracite 
and bituminous, $14,500,000; iron ore, $20,- 
470,000; and total other mineral products, 
$218,385,452. By far the largest portion of 
the forestry products is used as lumber. As 
lumber it. is used for building material, fenc- 
ing, and innumerable manufactures; and it 
also enters into the indusiries of the people 
in many forms. It appeared by the last 
census that the value of the wood used an- 
nually in cooperage was $33,714,770. Sever- 
al million dollars’ worth are annually con- 
sumed in the manufacture of baskets. The 
chief of the forestry division of the agricul- 
tural bureau states that 2,999,542 cords of 
bark were used in tanning in 1880, at an 
average cos! of $6 per cord, which would 
bricg the aggregate value of bark up to 


$17,456,252. This does not include the 
value of trees cut for bark and left to decay. 
The lucifer matches consumed in the United 
States require wo. d to the value annually of 
$3, 298, 562. * 
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* *If we expose, says O. Decharme in 
the Comptes Rendus, a plate of copper to the 
flame of a spirit-lamp or of a Bunsen burner, 
or, better, to the fixed and narrow jet of an 
enameler’s lamp, there are produced upon 
the metal iridescent coroner around the 
heated point. If the experiment is well 
managed there are obtained fixed colored 
rings, apparently unalterable, in the air. 
These thermic rings are quite similar to the 
electro-chemical rings of Nobili; like them 
they follow one upon another, and are 
propagated in waves. In both cases the 
colors succeed each other in the same order, 
which is that of Newton’s rings as seen by 
transmission. Multiple thermic rings may 
be produced by means of drums surmounted 
by two, three, four, ete., gas burners. 
These same pieces serve equally for the pro- 
duction of the electro-chemical rings by fix- 
ing in the fine opening- of the tubes needles 
of steel of equal length for each system. 
The thermic rings, simple or muitiple, ap- 
proximate the more closely to the corre- 
sponding electro-chemical rings as the jets 
of flame are feebler and le-s oxidizing. 

* * The London Times of a recent date in 
speaking of Americ in labor, says : ‘‘ A com- 
parison bag,been instituted between the work 
of a European employee and one in the 
United States. It appears that employees of 
the cotton mills in England work up 2.914 
pounds per annum, and those in Germany 
from 1,200 pounds to 1,500 pounds, while 
the operatives of the United States work up 
no less than 4,350 pounds. The amount of 
wool worked up in England by each opera- 
tive averages 1,375 pounds; in the United 
States 1,640 pounds ; and in Germany 1,000 
pounds. In flax the average is 2,080 pounds 
for Eng'and, and 715 pounds for (:ermany ; 
in silk, 71 pounds for England, 87 pounds in 
the United States and 59 poundsin Germany. 
It will ihus be seen that the operative in the 
United States works up 100 pounds of cotton 
to 67 pounds worked up by the English 
operative and 27} pounds in Germany ; 100 
pounds of wool against 77 pounds by the 
English operative and 60 pounds by the 
German ; 100 pounds of silk against 81} 
pounds by the English and 60 pounds by the 
German operative. It is consequently 
claimed that, as the American artisan fur- 
nishes more work in a given time than the 
foreigner, he is entitled to the higher wages 
he receives.” 

* * A very interesting addition has recently 

been made, says the London Daily News, 
to the Zoological Gardens in the shape of an 
electric eel—Gymnotus electricus. It 1s said 
to be nearly six feet in length, and must 
therefore be” one of the very largest speci- 
mens of its kind. 
Humboldt, ,;when in fhe native home of 
this fish in and about the Rio Colorado, 
measured some that were 5 feet 5 inches in 
length; but though the Indians said there 
were larger, he himself saw none. The cap- 
tive in Regent’s Park is no doubt therefore a 
very big specimen, and there can be little 
doubt of its power. Humboldt thonght that 
the Indians of the locality referred to had 
exaggerated ideas on this subject, but they 
no doubt had had practical experience, 
while the illustrious traveler seems to have 
prudently refrained from testing the matter, 
except in the case of an eel in a somewhat 
exhausted condition. He admits that it 
would be temerity to expose one’s self to the 
first shocks of a large and strongly irri- 
tated gymnotus; and though he dors not 
mention any csse within his knowledge of 
any human life being lost by a shock from 
the fish, the mode of catchinz them adopted 
by the Indi-ns seems to render it by no 
means incredible that, as some have as- 
serted, this fish is capable of killing a 
man. 

The Indians, it seems, are accustomed, 





when they want to catch gymnoti, to scour 
the country round for wild horses and mules, 
which they drive into the ponds where the 
fish are known to be; and so violent! are the 
discharges of the pent-up lightnings to 
which these animals are exposed that, 


| Humboldt once imprudently put both his 
| feet on an electric eel just taken out of the 
water; and though he does not speak of it 
as a large one, he says he never experienced 
|from a large Leyden jar a more dreadful 
| discharge than he felt on that occasion. He 
was affected all day with a violent pain in 
every joint of his body. 

* * National figures and statistics, pre- 
sented in whatever light and form they may 
be, are very interesting sul-jects of study, 
and give a very fair idea of the financial and 
other relations which the States bear to the 
economy of the civilized world. The six 
great nations in the world’s history of to-day, 
from their dominant commercial and _politi- 
cal positions and influence, are Great Britain, 
Germany, France, Russia, Austro-Hungary 
and the United States. The respective wealth of 
these is preponderating, and in the aggregate 
foots up the enormous sum of $184,205,000,- 
000. 

These States come in the order of prece- 
dence as follows : 


OS $43, 642,0°0,000 
Crest Brim... 8. ccccece 43,366,000, 006 
SA eee 35 898,000,006 
OMAR . 60.00.05 29,403, 000.000 
RID toa rsa gra irae oud 17, 134.000,(00 


14,762.000,000 


ca er $184, 205,000, 00( 


The respective populations of the countries 
named were given in 1880 as follows: 





ee, a Eee 50, 155, 7838 
RPO is 5 o5.54.c 0556 Sweeewes 29.702, 727 
NR oo Sicie lines aie dlvsdoasioasnenee 36,9 5,788 
lo ere 45,194,177 
eee LW lateaie a omawuatoarts 87,795,98° 
RUSS TEGUERIG 5 ocin.csocns oct . 37,741,434 


On the basis of this the distribution of th 
wealth given per capita would represent 
something like this: United States, $872: 
Great Britain, $1,451; France, $972; Ger- 
many, $656; Russia, #195; and Austro-Hun- 
gary, $391. As a matter of course, these 
figures, from the very nature and character 
of the subject involved, are highly approxi- 
mative, although based on ‘‘ Munhall’s Bal- 
ance Sheet of the World,” and other authori- 
ties, which are probably as reliable and as 
much quoted as any other upon the subject. 
The inerease in the wealth of the countries 
referred to has been very marked in the past 
two or three decades, and the ratio of the per- 
centage of the relative increase is very signifi- 
cant. An analysis of this wealth, or rather an 
inquiry into the channels of its distribution, 
would afford infinite valuable information 
for comparison. For instance, the census 
report of 1880 gives the following distribu- 
tion of the wealth of the United States. 


eee ee $10,197,000,000 
Residence and business real 
sith: sce cob aiew sks _ 9,881,000,000 
All real estate exempt from 
DENN) ceinns co wscic 2,000,000,000 


Railroads and equipment... 
Telegraphs, shipping and 


5.536, 000,000 


IE Reciecutn a Sees Seavrasers 419,000,000 
Live stock, farming tools,and 

co Se ee 2,406,000,000 
Household furniture, cloth- 

ing, paintings, books, jew- 

elry, household supplies of 

TOOG, TUGE, CIC......o000000% 5,000,000,000 


Mines, etc., with one-half the 
annual product .......... 

Three -fourths the annual 
product of agriculture and 
manufactures and of im- 
ports of foreizn goods... 


781,000,000 


6,160,000 000 
612,000,000 


It also supplements this with the annexed 
table, showing the relative increase in the 
percentage of three decades intervening be- 
tween 1850 and 1880: 


Per cent. 


Valuation. of increase 
_ .. re $7,136,000,000 . aoa 
, eee 16, 160,600,000 126.4 
os a OO ee 24,055,000,000 48.9 
RY arpa suecsing. ais 43,642, 000,000 81.4 


From the ahove statement, it will be seen 
that between the periods of 1850 and 18x0 





though they are not actually killed by elec- | 


tricity, they are so stunned and disabled | 
that usually several of them are drowned, | 


the wealth of the Uniled States increased, in 
round figures, six-fold, while that of the 
population but barely doubled itself. 





* * The American Institute Industrial 
Exhibition, 3d averue, 68d and 64th streets, 
New York, which has been now open for 
several weeks, is unquestionably the finest 
and best attended of any that have before 
taken place. Not only are the exhibits more 
numerous than has ever before been the case, 
but they are of greater novelty, of better 
character, and far more interesting and at- 
tractive than usual. The general opinion of 
all visitors, who daily increase in numbers, 
is that the fair this year is better than any of 
its predecessors. 

Several curiosities have lately been added 
which greatly tend to increase the pleasure 
of a visit to the building, notably among 
which is the stove used by the Greeley Re- 
lief Expedition, and around which Lieut. 
Greeley and his comrades were resuscitated 
when found almost dead from cold and 
starvation. This stove is small but massive, 
and it is claimed for it that it has traveled 
farther North and nearer the Pole than any 
other utensil of the kind. It Jooks as if it 
had done good service, and is draped with 
the nitional flag. 

Another article which is attentively scrutin- 
ized and discussed is a new velocipede, or 
uni-cycle for traveling on the ice. The 
wheel is supported on and runs through a 
'riangular base which rests on the ice on 
runners. It is provided with small spikes 
which grip the ice as it revolves, thus fur- 
nishing the motive power. It is said by the 
inventor to have made marvelous perform- 
ances and it is next to impossible to upset it. 
'tlooks to be serviceable, and no doubt will 
be greatly fancied by those who have the 
courage to try it. 

In the miscellaneous department there are 
to be seen a great variety of novelties, and 
among these are the appliances for writing 
and saving labor in the shape of type writers 
and stylographic pens, among which the 
Kerner Pen appears, of an entirely new con- 
struction. It is supplied with a vibrating 
tube attached to a flexible diaphragm. and a 
capillary needle for the operation of which 
insures perfect action. 

The Hammond Type Writer, which is 
exhibited on a stand in the gallery by the 
side of the Greeley Arctic Outfit, is un- 
doubtedly the best of the kind and far ex- 
ceeds in merit any machine of the kind ever 
previously in use. It is so simple that a 
mere child could use it, and it is all but im- 
possible for it to get out of order. There is 
no chance of two letters coming together 
and throwing the mechanism out of gear, as 
on other type writers, while the alignment 
and spacing are simply perfect. It works on 
both upper and lower case, and is calculated 
to fill a want long felt, viz.: that of speedy 
work, clearness of type, and certainty of 
action. 

The pleasures of a visit to the Fair are 
greatly enhanced by the excellent music 
rendered each afternoon and evening by 
Conterno’s Ninth Regiment Rand. 

The exhibition will probably be prolonged 
until Dec. 6th, although it was the original 
intention to close on the 29th inst. 


——_—_~g@>e——_—— 


Regarding an ‘‘ electrical rainbow,” Mr. 
R 8S. Newall, of Ferndene, thus writes to 
Nature on September 8: ‘‘J was one of a 
deputation of River Tyne Commissioners, 
in England, who visited the South Foreland 
to see the experimental lights now on trial 
there, on Saturday night, August 30. We 
were walking across the fields from the lights 
toward the observing hut No 2—a distance of 
about a mile and «half. There was a fog, 
more or less, and a shower of rain as we 
were approaching the hut, and every time 
the electrical light from *‘ A” tower revolved 
a rainbow, very like a fain! lunar bow. made 
its appearance, I could not see any prismatic 
color, and the bow was only produced by the 
large electric light, with carbons of one and 
one-eighth inches in diameter. There was 
no bow visible from the old light, which has 
carbons of about three-cighths of an inch 
square, and none from either the gas or oil 
lights. I was informed that this was the 
first time such a phenomenon had been ob- 
served.” 
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The Distribution of Electrical Fnergy. 

M. Gaulard, writing from the ‘Turin Ex- 
hibition on the 15th October, sends the fol 
lowing communication to the editor of La 
Lumiere Hlectrique : 

“In the the number of La Lumiere Elee- 
trique for October 11th, you published a 
communication from Professor Colombo on 
the experiments made at the Turin Inter- 
national Exhibition of Electricity by means 
of the secondary generators of Gaulard and 
Gibbs. This communication was preceded 
bv an article in which M. Marcel Deprez 
secks to show that the invention is not novel, 
that it has no scientific value, and that from 
an industrial point of view it is not patenta- 
ble; and, in fine, that it is not susceptible of 
any useful application. 

‘Being directly concerned as the inventor 
of the system of the distribution of electric 
energy, Which is the subject of this article, 
I think I may claim frem your courtesy the 
insertion of the following rectification: 

‘In reply to the first point, I must remind 
M. Marcel Deprez that Professor Culombo’'s 
communication contains literally the follow- 
ing sentence : ‘These apparatus are com- 
posed in principle of two helices, formed 
very ingeniously of discs of copper super- 
imposed op and insulated from each other, the 
discs cr spirals of one helix comprising 
between them those of the other.’ 

‘‘Now, I do not believe that the earlier 
researches of M. Marcel Deprez, Sir C. 
Bright, and M. Jablochkoff, on the phe- 
nomena of induction effected by means of 
Rubmkorff’s coils, can be confounded with 
those undertaken by means of the instru. 
ment above described, and which differs 
from Ruhmkorff’s coil, not merely in its 
form, but in the fundamental principle of its 
construc ion, which I have claimed a long 
time ago, and whicb consists in the absolute 
necessity of the equality of the inducing 
and induced masses, and the symmetry of 
their position with respect to the magnetic 
field, in order to obtain the maximum yield 
in the recovery of the transformed energy. 

“ Therefore, until M. Marcel Deprez shall 
have demonstrated that an apparatus similar 
in form and principle has been constructed 
by himself or others, I shall consider myself 
as the inventor of the new arraugement, 
both from a scientific and an industrial point 
of view. 

‘As regards the novelty of the results, the 
controversies carried on to the present day 
on the yield of secondary generators prove 
that our predecessors have never even con- 
ceived the possibility of obtaining them. 

‘*Measurements, which I consider as exact, 
hyve been taken at the Turin Exhibition by 
the members of the international jury by a 
method, the defence of which I leave to 
MM. Joubert and Mascart, since an instru- 
ment invented by the latter of these savants 
was used in these determinations, 

“These measurements establish that the 
apparatus which we submitted to the exami- 
nation of the jury furnish, when employed 
to produce the work for which they were 
constructed, a yield of 89 to 90 per cent. 
The apparatus measured by MM. Joubert 
and Pottier was represented by usas furnish- 
ing an electric work of 2-horse power, or 
1,492 watts, under the influence of a primary 
current of 12 amperes. This apparatus, 
composed of 1,090 copper discs, of 12 centi- 
meters external diameter, with a space of 5 
centimeters in the center, and of } millimeter 
in thickness, forms a column of 15 centi- 
meters in diameter, and 55 centimeters in 
height. - 

“The weight of the copper employed is 
20 kilos., and the price consequently, is 60 
francs. M. Marcel Deprez has, therefore, 
misinterpreted the communication of Prof. 
Colombo when he affirms that the mere price 
of the copper used in the construction of 
our apparatus amount to 17 francs per 
Edison lamp, since with 60 francs’ worth of 
copper we construct an apparatus capable of 
supplying 18 to 20 16-candle lamps. Thus, 
though M. Marcel Deprez pretends that it 
will be easy to find varied arrangements 


answering the same end, and which are | 


certainly public property. I still doubt 
whether, in spite of his inventive genius, he 





will be able for a long time to find a more 
economic arrangement. 

‘‘There only remains the question whether 
our apparatus are capable of rendering in- 
dustrial service. But all along, or at least 
since the learned researches of M. Marcel 
Deprez and his predecessors have given a 
powerful impulse to the utilization of the 
phenomena which clectricity is capable of 
producing, the great concern of electricians 
has been to find industrial means of 
tributing electric energy. Without criticiz- 
ing here researches previously undertaken in 
this direction, we can say that no practical 
result has been secured in competition with 
that given by our secondary generator. Ido 
not require to tell M. Marcel Deprez that one 
of the essential conditions for trausmitting 
energy to a great distance is to give to the 
work transmitted the form of small quantity 
and high tension. But as, on the other 
hand, we do not know of any other instru- 
ment capable of utilizing industrially this 
form of energy, save the machine which he 
has promised to construct, we thought that 
it would be simpler, more logical, and con- 
sequently more useful, to search out the con- 
ditions of the industrial establishment of 
apparatus capable of transforming energy 
transmitted to « great distance, so as to 
render it utilizable by all apparatus, lamps, 
and machines which modern industry has at 
its disposal. 

**M. Marcel Deprez urges as an objection 
against us the necessity of employing for the 
working of our system for the distvibution 
of encrgy, alternating current, which he 
pronounces dangerous. Not only is it possi- 
ble for us to use currents of a uniform direc- 
tion if they are interrupted or undulated, 
but we have good reasons for giving the 
preference to alternating currents. The first 
is that the principal circuit supplying all the 
secondary generators is closed metallically 
at the limits of the generator, whence it 
results that the points of the circuit which 
might be touched by consumers cannot have, 
at most, a difference of more than 100 volts, 
which is far from being formidable. On the 
other band, I do not believe that the system 
of transmission of energy by means of con- 
tinuous currents, such as Marcel Deprez pro- 
poses to establish offers a greater security. 
But the principal reason which leads us to 
adopt the alternative form for our primary 
currents is the simplicity with which great 
work may be obtained by means of known 
types of machines with alternating currents, 
whilst it seems to me very difficult, in default 
of proof to the contrary, to place upon 
dynamo machines with continuous currents, 
collectors capable of gathering great electro- 
motive forces. Lastly, as to the indepen- 
dence of the apparatus it is absolute on our 
system. It is incorrect to say that the work- 
ing of the lamps fed by our generators 1s 
compromised by the extinction of a single 
lamp, or of several for the mobility of the 
magnetic field of our apparatus enables us, 
on the contrary, to vary at will the inten-ity 
of the current developed in their secondary 


circuit. 
‘* As for the reproach urged against us that 


we can distribute merely light, if it were 
merited, still the fact of being able to utilize 
natural forces at a distance for lighting up 
towns might satisfy the most impatient. 
But the difficulty signalized of producing an 
economic motor, by means of alternating 
currents, does not alarm us. If, for the 
production of motive power and for electro- 
chemical work, it is useful to have contin- 
uous currents, we shall eff-ct on the second- 
dary generators the same rectification of the 
current, as it has to be done with ordinary 
dynamos. It will be easy for us to supply 
to all kinds of machines the form of energy 
most suitable for their action, so that we 
have solved by the simplest method, not 
merely the question of the transmi-sion of 
power to a distance, but the much more im- 


dis- 





portant problem of its distribution. But for 
the present we will simply claim the facts 
established and for which our priority cau- 
‘not be called in question. 

‘‘The experiments at Lanzo have taken 
place, not merely in presence of the jury, 
i but have been repeated with complete suc- 


; 





cess before the Italian Minister of Public 
Works and more than 800 Italian engineers 
and architects assembled at Turin by occa- 
sion of the fifth Congress. 

‘*For five consecutive hours, the stations 
of Turin, Venario and Lanzo, connected with 
the gallery of the exhibition by means of 
a circuit of 80 kilometers of chrome bronze 
wire, 3.7 millimeters in diameter, having a 
conductivity of 98 per cent., und courteously 
placed at our disposal by the firm Mouchel, 
have been lighted up as follows : 

“The station of Turin with 34 16-candle 
Edison lamps, 48 8-candle lamps and one 
Siemens lamp; the station of Venario by 
two Siemens arc lamps ; the station of Lanzo 
with nine Bernstein lamps, 16 Swan lamps 
of 100 volts, one sun-light and two Siemens 
are lizhts. At the exhibition there were 
burning nine Bernstein lamps, nine Swan 
lamps and one sun lamp, and in the Figaro 
kiosk, served by a small type secondary 
gencrator, five Swan lamps. 

“In the face of these results the jury 
awarded to MM. Gaulard and Gibbs thc 
grand prize of 19,000 francs, given by the 
Italian Government. In spite of our invita 
tion of January last, M. Marcel Deprez had 
the kindness not to come and contest it with 
us. Further, the fifth section of the Con- 
gress of Italian Engineers and Architects 
closed its works with the following order of 
the day: 

‘«* The fifth section of the fifth Congress of 
Italian Engineers and Architects assembled 
at Turin in 1584, cannot overlook the great 
importance of the experiments on the trans 
mission of electric energy to great distances, 
conducted at Turin by means of the secon- 
dary generators of Gaulard and Gi!-bs, and 
having been able to appreciate the workiny 
of this system of distribution expresses the 
wish : 

‘** That government, municipal bodics and 
manufacturers may support the establish- 
ment of this system, and that the hopes may 
be realized which six months’ experience on 
the Metropolitan Railway of London, the ex 
periments at Turin-Lanzo, and the sound 
conceptions on which this system 1s based, 
have excited in the scientific and industrial 
world’ 

‘“‘The sole conclusion to be drawn from 
these facts is that the distance from Paris to 
Turin is too great to permit M. Marcel 
Deprez to judge the case with a full knowl- 
edge of the circumstances. But the illumi- 
nation of the stations on the railway Torino 
Cirie-Lanzo will be continued until the close 
of the exhibition, and the quarantine being 
now suppressed, the difficulty in the way of a 
full examination by those interested is con- 
sider bly diminished. 

‘* However this may be, it is with a legiti- 
mate satisfaction that, in the midst of the 
wonderful signs of the developmeut of Italian 
industry, of which Turin is at present the 
theater, I have kept the flag of France at the 
head of the progress realized by the applica- 
tions of science to industry.” 


——e- 


.... The Baltimore & Ohio Telegraph 
Company have taken possession of the tele- 
graph lines along the New York & Western 
Railway, between Cornwall and Oswego, 
with various branches, under a contract 
with that company, dated August 1. These 
lines have heretofore been operated by the 
Western Union and Atlantic & Pacific. The 
Western Union Company claimed that one 
of the wires on the line had been originally 
erected by the Atlantic & Pacific Telegraph 
Company, and now belonged to the Western 
Union. In order to protect its contract with 
the Baltimore & Ohio, the railway company 
has obtained an injunction to restrain the 
Western Union Company from removing or 
interfering with said wire or line. 


——_- => —_ —_ 


—— A new corporation, named the Pitts- 
field, Mass, Electric Light Company has 
been. formed with the following officers : 

President—Abel Wheeler; Treasurer-— 
Edward 8. Sears ; Directors—Abel Wheeler, 
Frank A. Sawyer, Edward Sears. 

The capital stock is $50,000 ; paid in $150. 











— The Grand Rapids Electric Light 
Company are now operating by water power 
280 arc lights in the city of Grand Rapids, 
Mich. 


— The Mouvement Industriel Belge says 
that the insurance companies refused to tuke 
the buildings of the Antwerp Exhibition of 
next year if gas were used in the interior, 
and so the buildings—or at any rate the main 
portions—are to be illuminated exclusively 
by the electric light. Independently of the 
motive power, about 350 horse-power, it is 
estimated that the expense will amount to 
about 80,000f., or £3,200, unless the electric 
light companies switch on some current 
gratuitously. We further learn that the 
committee of the electrical section is actively 
deliberating the matter, but that the details 
are not yet decided, on account of the expense. 


—— Preece’s experiments show that the 
luminous power of an incandescent lamp 
increases as the sixth power of the intensity 
of the current. Since the energy expended 
increases only as the square of the intensity 
(or even less if we take account of the dimin- 
ution in the resistance of the filament when 
the temperature increases) it follows that the 
luminous power varies as the cube of the 
euerzy expended, and unfortunatly the 
duration or life of the lamps diminishes 
rapidly with the increase of light. It would, 
therefore, be interesting to know the relation 
which exists between the life of a well-con- 
structed lamp and the intensity of current. 


—— We are informed that the Swan In- 
candescent Electric Light Company, whose 
factory is at 128 Hampden Street, Boston, 
Mass , and which stopped business some two 
or three months ago, bas concluded to remove 
from Boston. It has made arrangement with 
the Brush Electric Light Company, of Cleve- 
land, O., whereby that concern shall take 
possession of all the Swan Company’s prop- 
erty there, and the plunt is now being packed 
up and shipped as rapidly as possible. The 
stock of the Swan Company is held largely 
in New York and Cleveland, the Brush Com- 
pany, it is said, bemg a large holder, and it 
is through these parties that the new deal has 
been made. The company is composed of 
very wealthy men, and a gentleman has been 
sent there from New York, who is paying all 
bills as fast as presented, and superintending 
the removal. 


—— The car on the Dedham branch of 
the Providence road, which is lighted by 
electricity, is a favorite with passengers, 
The light is more brilliant than that of oil 
and is perfectly steady and safe and cleanly. 
The system used is knownas the Trouve, and 
was described by the ELecrrican Revrew. 
It consists of a wooden trough in which are 
fitted from four to six ebonite cells, each 
containing one zincand two carbon elements. 
The elements are connected by means of 
movable clamps, and are attuched to a 
windlass by which they are raised from or 
lowered into the exciting solution, as re- 
quired to regulate the intensity of the cur- 
rent. A wooden stop, which may be pushed 
aside when necessary, prevents the elements 
from being entirely raised from the cell, 
while the height of the crank allows of the 
cells being removed for emptying and refill- 
ing. A spindle covered with india rubber 
supports the elements, the zinc being notched 
at the top to facilitate their fixation or re- 
moval, thus enabling them tobe reamalga- 
mated and rapidly rearranged. The car 
using incandescent lights prodnced by the 
Trouve battery makes several trips to and 
from Dedham every evening This system 
is controlled by the Domestic Electric 
Light and Power Company of this city, and 
it is claimed by them that they can light cars 
and residences at an expense not greater than 
that of gas at $2 per 1,000 feet. 




















INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 





GRANTED IN THE WEEK ENDING No- 
VEMBER 25, 1884. 
308,416 Electric Time Detector; Anatole Las- 


moles, Chateaureaux, France. 

308,432 Electro-magnetic car uncoupler; John D. 
Reed, York, Neb. 

308,487 Electricity gage; John Goodman and 
Henry M. Goodman, Louisville, Ky. 

808,492 Apparatus for controlling railway signals 
by electricity ; James T. Hambay, Pittsburgh, Pa., 
assignor to the Union Switch and Signal Company, 
same place. 

308 493 Circuit closer for railway switches; Jas. 
T. Hambay, Pittsburgh, Pa., assignor to the Union 
Switch and Signal Company, same place. 

308,494 Apparatus for controlling railway appli- 
ances by electricity ; James T. Hambay, Pittsburgh, 
Pa., assignor to the Union Switch and Signal Com- 
pany, same place. 

308,521 Electro mechanical clock; Chester H. 
Pond, New York. N. Y. 

308,538 Electro-mechanical signaling apparatus ; 
M. Toulmin, Washington, D. C. 

308,534 Electric motor; Gustave Trouve, Paris, 
France. 

308,566 Combined telephone and automatic fire 
alarm system; Thomas D. Lockwood, Ma'den, 
Mass. 

A printed copy of the specification and 
drawing of an) patent to the annexed 
list, also of aay patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
please state the number and date of the 
patent desired, 

If an invention has not been patented 
in the United States for more than one 
year, it may still be patented in Canada, 
Cost for Canadian patent, $40.00. Va= 
rious other Foreign patents may also 
be obtained. “ 





WANTED. 


A young man experienced in the man- 
ufacture of incandescent electric lamps, 
in all its details, also in erecting plant 
for same, good draftsman and chemist, 
wants a position where his knowledge 
will be useful, Address 

‘SA. B. C.,” 


Electrical Review. 


LONZ> 





NEW YORK 
INSULATED WIRE 
AND VULCANITE CoO.., 
13 Park Row, New York. 








Hard Rubber for ELECTRICAL PURPOSE. 
PAINE & LADD, 


LLALBERT E. PAINE, Late Commissioner of 
Patents. STORY B. LADD 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON, D.C. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Cor. Nassau & Beekman Streets, 
NEW YORK. 


PHILADELPHIA, PA, 
Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


CORNER Gth and F STREETS. 
ELECTRICAL GASES A SPECIALTY. 











HUBRCTRICAT REVIEW. 


-. THE BISHOP 


Gutta-Percha Works. 
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Marks? Compounds and Balata Insulated 
Wires, Cordage and Cables, for Office, Aerial, Underground, Battery Use, and All Electrical Purposes. 





trical Wires and Cables of Every Description. 





GUTTA-PERCHA INSULATED, Submarine, Subterranean and Aerial Telegraph, Telephone and Elec- 


ADDRESS ORDERS AND COMMUNICATIONS : 


W. W. MARKS, Supt., 
420, 422, 424, 426 East Twenty-fifth Street, 


Office at the Works. NEW YORK CITY. 





NOW READY. 


Dyname=Eleetis Machinery 


A MANUAL FOR STUDENTS OF ELECTROTECHNICS. 


SILVANUS B. THOMPSON, B. A., D. Sc. 
408 pages, Svo., cloth, illus. by 236 engravings. 
$5.00. 


Descriptive Catalogue of Electrical and other Books 
sent free on application. 


E, & F, N. SPON, 35 Murray St., N. Y. 
PATENTS! incton'p. c. "No pay scked 


for patent until obtained, Write for Sickel 's guide, 


Price, 











WANTED. 


One first-class Soliciting Manager and 
3 Combination Telephone Men, to whom 
good salary will be paid; must be sober 
and well recommended. Apply to 

J.J. FOWLER, 
Great Southern Telephone Co, 
New Orleans, La. 


THE BUTLER HARD RODBER (t,, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


ELECTRICAL SUPPLIES 


Rubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles. 
Battery Syringes, etc., etc, 





Specialties of any PRACTICABLE CHARACTER made to ordg, 
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An Excellent Opportunity to buy ELECTRICAL, SCIENTIFIC and Other TERT BOOS’, 


Elec rial ht vigw Publishing Co, 
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